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(57) [Abstract] 

[Object] To provide a very convenient portable radio 
communication terminal which reduced load onto a 
microcomputer without damaging a portability and an 
information communication system using this terminal. 

[Solving Means] One server device 2 and plural portable 
radio communication terminals 1 are connected through 
networks 3 and 5 by radio. The terminal 1 and the server 
device 2 are not in a specified communication system 
relation but the exchange of transmission and reception 
information is executed with a predetermined communication 
protocol and communication data format matched to the 
networks. When a user performs call originating operation 
to which a transmitting destination is designated with the 
specified communication system at the terminal 1, the server 
device receives the transmission information with the call 
originating request and executes processing for 
communicating information matched to the sp^ecified 
communication system. The data sent to each terminal 1 are. 
received by the server device 2 and stored in storing means 
of the server device 2 while partitioning them for each 
terminal 1. Each terminal 1 obtains the received data by 
requesting them to the server device 2. 
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[0025] 

[Embodiments] Embodiments of information communication 
method and system, a terminal, and a server device according 
to the present invention will be described with reference to 
the drawings. 

[0026] In the embodiments, a plurality of portable radio 
communication terminals are connected via a network to one 
common server device to which the portable radio 
communication terminals subscribes. Information is 
transmitted to a desired transmitting-destination from each 
portable radio communication terminal and information is 
received thereto in cooperation with each portable radio 
communication terminal and the server device. 
[0027] [Description of a network system] Fig. 1 is a 
diagram for illustrating a conceptual construction of a 
communication network system to which one embodiment 
according to the present invention is applied. Referring to 
Fig. 1, reference numeral 1 denotes portable radio 
communication terminals which subscribe to a common server 
device; and 2 denotes the common server device. The 
plurality of portable radio communication terminals 1 are 
connected to the common common server device 2 via a network 
3 for portable radio communication terminal and a dedicated 
basic network 5 which is connected to network. 3 through one 
to plural access points 4 . 
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[0028] Another portable radio communication terminal which 
does not subscribe to the common server terminal 2 is also 
connected to the network 3 for portable radio communication 
terminal. A service by a cooperative process of the common 
server device 2 as will be described hereinlater can be 
provided only to the portable radio communication terminals 
1 which have already subscribed to the common server device 
2. In order to avoid mistaking the portable radio 
communication terminals 1 for the other portable radio 
communication terminal which does not subscribe to the 
common server device 2, it is assumed that the portable 
radio communication terminal which subscribes to the common 
server device 2 is called as a member terminal in the 
following description . 

[0029] A plurality of member terminals 1 and another 
portable radio communication terminal of the same type as 
that of the portable radio communication terminal 1 are 
connected by radio to radio base stations 6 which are 
provided on a predetermined area unit basis for which,, e.g., 
a range within the reach of a radio wave is considered. The 
network 3 for portable radio communication terminal such as 
connection of the radio base stations 6 uses, for example, 
an optical cable. 

[0030] A network management server device 7 is connected to 
the dedicated basic network 5 and manages the network 5. 
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The network management server device 7 manages a so-called 
routing between the common server device 2 and the member 
device 1. Therefore, the common server device 2 is 
considered as one of terminal devices connected to the 
dedicated basic network 5 in terms of management of the 
routing by the network management server device 7. 
Incidentally, in this- case, the network management server 
device 7 is also connected to an Internet 8. 
[0031] In the present embodiment, the network management 
server device 7 is directly connected to the common server 
device 2, and a history of an access to the common server 
device 2 from the member terminal 1, etc. are transmitted to 
the common server device 2 from the network management 
server device 7. In other words, in the present embodiment, 
total management of members such as collection of account 
logs of the member terminal 1 is executed by the common 
server device 2. 

[0032] That is, in the present embodiment, the member 
terminal 1 subscribes to the common server device 2 and 
subscribes not to the network management server device 7 . 
The common server device 2 entrusts the management on 
connection to the network of the member terminal 1 to the 
network management server device 7 and subscribes to the 
network management server device 7. Accordingly, it is 
possible to connect the common server .device 2 to another 
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dedicated basic network and a network management server 
device thereof with the same relation to the dedicated basic 
network 5 and the network management server device 7. 
[0033] In the present embodiment, in view of the common 
server device 2, the management is performed in a manner 
that a specific dedicated basic network is assigned to the 
individual member terminals 1 and each member terminal 1 
necessarily accesses the common server device 2 via the 
dedicated basic network assigned to the member terminal. In 
view of the member terminal 1, the common server device 2 
does not subscribe to the network management server device 7 
and, thereby, the member terminal 1- accesses only the common 
server device 2 and the member terminal 1 is managed only by 
the common server device 2. 

[0034] According to the above-mentioned network management, 
for instance, if the common server device 2 has all of 
service functions which an' individual network management 
server device 7 has and, thereby, as long as a user of the 
member terminal 1 subscribes to the common server device 2 
but to the individual network management server device 7 so 
that various services which the individual network 
management server device 7 has are provided to him, various 
services which the common server device 2 has can be 
provided to him. This is remarkably convenient. 
[0035] The common server device. 2 is connected to a public 
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line network 9. As will be described hereinlater, the 
member terminal 1 has a function for receiving and 
transmitting communication data to/from a communication 
terminal 10 which is connected to the public line network 9 
such as a facsimile terminal or a personal computer. 
[0036] Further, in the present embodiment, the common 
server device 2 provides an information providing 
information to the. member terminal 1 and the member terminal 
1 has a function for receiving the information providing 
service. Therefore, a content providing device 11 for 
providing information to be provided to the member to the 
common server device is connected to the common server 
device 2. 

[0037] A provider having information to be provided to the 
member has the content providing device 11 which transmits 
information to be provided to the common server device 2 
under the agreement with a service provider having the 
common server device 2 if the necessity may arise. The 
common server device 2 stores the service information as a 
database and provides the information in response to a 
request of the member terminal 1 if the necessity may arise. 

[0038] In the present embodiment, when a user of the 
portable radio communication terminal 1 makes an agreement 
with a company having the common server device 2, the 
portable radio communication terminal 1 becomes the member 
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terminal 1, as mentioned above. For instance, the purchase 
of the member terminal 1 by the user can result in an 
agreement with the common server device 2, 

[0039] That is, if the user purchases the portable radio 
communication terminal as the member terminal 1, as 
mentioned above, address information of the common server 
device 2 connected to a dedicated basic network of each 
terminal is given to the member terminal 1 in advance and is 
stored in a nonvolatile memory. Identification information 
(member information) indicating the member terminal is also 
stored in the nonvolatile memory. Although, a salesman of 
the terminal and a purchaser may write and register the 
address information of the common server device 2 and the 
member information to the member terminal 1 when purchasing 
the member terminal 1, they may be registered to the member 
terminal 1 in advance. In this case, it is necessary to 
input no address and, therefore, the user can use the member 
terminal 1 without making him conscious of the common server 
device . 

[0040] As will be described hereinlater, when a process of 
facsimile communication or e-mail communication starts in 
the member terminal 1, in advance thereto, the member 
terminal 1 executes a process for being automatically 
connected to the common server device 2 by using the 
prestored address-information and the member information. 
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[0041] In the present embodiment, the member terminal 1 has 
excellent portability and realizes the communication 
function and a function related thereto in cooperation with 
the common server device 2. 

[0042] That is, the member terminal 1 has no memory having 
a large capacity. In place thereof, the common server 
device 2 has a memory or a memory area for the member 
terminal 1. The terminal device 1 entrusts an application 
to realize various functions excluding an application for a 
necessary and minimum process (software of a microcomputer) 
to the common server device 2. Namely, if the user executes, 
for example, a key operation in the member terminal 1 
corresponding to a request to obtain a desired function, the 
request is transmitted to the common server device 2 and the 
common server device 2 executes an application corresponding 
thereto. A processed result on the application is 
transmitted to the member terminal 1. 
[0043] The above description is the outline of the 
construction of the embodiment according to the present 
invention' and a specific construction will be described 
hereinbelow. 

[0044] Fig. 2 is a diagram showing a specific example of ' a 
conceptual construction of the aforementioned communication 
network system in Fig. 1. In- this case, the member terminal 
1 comprises a hybrid machine of a PHS phone terminal and a 
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PDA (Personal Digital Assistant) having a data communication 
function. In addition to the PHS phone function, the member 
terminal 1 has a facsimile communication function, an e-mail 
communication function, and a function for receiving 
information from service contents that are stored in the 
common server device 2, which will be described hereinlater. 
[0045] The network 3 for portable radio communication 
terminal which is connected to the radio base station 6 is a 
PHS/ISDN network 3n in the example. Therefore, the member 
terminal 1 can telecommunicate with another member terminal 
1 or a PHS terminal other than the members via the radio 
base station 6, the PHS/ISDN network 3n, and the radio base 
station 6, and also can telecommunicate with a general 
subscribing phone terminal via the radio base station 6 and 
the PHS/ISDN network 3n. 

[0046] In the example, the dedicated basic network 5 is a 
network which is managed by an ISP (Internet Service 
Provider). That is, reference numeral 5N denotes an ISP 
backbone thereof, namely, a network such as a LAN. The ISP 
backbone 5N is connected to the PHS/ISDN network 3n via an 
access point 4P for a PIAFS (PHS Internet Access Forum 
Standard) serving as an industry standard system of a 
transfer speed 32 Kb/sec for PHS. 

[0047] Reference numeral 5N is also a router for ISP. The 
ISP backbone 5N, an ISP server device 71 corresponding to 
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the network management server device 7, and the common 
server device 2 are connected via the router. 
[0048] As described above, the ISP server device 71 
authenticates the member terminal 1 under the trust from the 
common server device 2 side when the member terminal 1 
accesses to the common server device 2. In other words, 
member information (identification information), of the 
member terminal 1 to access the common server device 2 via 
the ISP server device 71 such as an e-mail address is pre- 
registered" in the ISP server device 71. When the terminal 
connected to the ISP backbone 5N accesses to the ISP server 
device 71, the ISP server device 71 authenticates whether or 
not the accessing terminal is the member terminal 1 to be 
connected to the common server device 2 via the ISP backbone 
5N. If YES, the access is incoming to the common server 
device 2 via the router 5R. The ISP server device 71 
transmits a history of access (log) to the common server 
device 2 of the member terminal 1.: ■ 

[0049] Incidentally, the content providing device 11 is 
connected to the common server device 2 via the Internet 8 
in the example. Information to be provided by the common 
server device 2 is supplied to the common server device 2 
via the Internet 8 and is stored. Content information can 
be provided not via the Internet 8 as mentioned above, but 
via a dedicated line. Alternatively, it is obvious that the 
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content information can be stored in an optical disk medium 
such as a CD-ROM and another memory medium and can be 
provided to the common server device 2. 

[0050] [Construction of the common server device 2] Fig. 3 
is a block diagram showing the construction of the common 
server device 2 of one embodiment. As shown in Fig. 3, the 
common server device 2 is constructed by connecting a master 
server '21, a mail server 22, a facsimile server 23, an 
incoming informing server 24, an HTTP (Hyper Text Transfer 
Protocol) D server 25, a content server 26, a Proxy server 
27 for content via a LAN (Local Area Network) . The Internet 
8 is connected to the LAN. 

[0051] The master server 21 executes management of member 
data, application and cancel process of a content option, 
etc., and management and maintenance of the entire network. 
The master server 21 has a memory 21M for storing member 
data (user information) , etc. 

[0052] The mail serve^r- 22 mainly manages and operates a 
mail service. A POP (Post Office Protocol) function or an 
IMAP (Internet Message Protocol) server function is 
installed in the mail server 22, thereby executing a process 
of an interface to the member terminal 1. The mail server 
22 has a memory 22M which is called as a mail box for member 
terminal. The mail box 22M has memory areas which are 
partitioned every member terminal 1 and reception data of an 
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e-mail addressed to each member terminal is stored every 
member terminal. 

[0053] Incidentally, in the present embodiment, facsimile 
data based on a text data format including no image data 

(image data) which is transmitted from one member terminal 
to another member terminal is stored in the memory area for 
the other. member terminal of the mail box 22M as e-mail data, 
which will be described hereinlater. 

[0054] The facsimile server 23 executes an application of 
the facsimile communication function, A. mail server 
function for interface to the member terminal 1 is installed 
to the facsimile server 23. A. PSTN (Public Switched 
Telephone Network) for G3 facsimile is also installed to the 
facsimile server 23, is connected to an ISDN network 9, and 
has a memory 23M which is called as a facsimile box 
(referred to as a FAX box) for storing image data as 
facsimile data. The FAX box 23 also has memory areas which 
are partitioned every member terminal and store reception, 
data via the facsimile that is addressed to each member ■ 
terminal and includes the image data every member terminal 1. 
[0055] When the e-mail or facsimile is incoming to the 
member terminal, the incoming informing server 24 informs 
the member terminal 1 via the ISDN line (ISDN network 9) . 
[0056] The HTTPD server 25 controls an interface to the 
member terminal 1. All processes when the member terminal 1 
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is connected to the conunon server device 2 are connected to 
the function servers via the HTTPD server 25. 
[0057] The server 26 is a server for content information 
process which is provided by the comrnon server device 2. 
The content server 26 has two memories 26A and 26B for 
content information to be provided. One memory 26A holds 
information which is provided in the content server 26 in 
advance. The other memory 2 6B does not hold information to 
be provided in the common server device 2 and stores data 
obtained via the Internet when using the data. 
[0058] The Proxy server 27 for content is used to obtain 
content data via the Internet from the outside. The Proxy 
server 27 functions together with -a firewall (not shown), 
thereby forming an environment in which an illegal access 
from the outside is prevented and free access to the outside 
is possible from the inside of the firewall. 
[0059] As mentioned above, the common server device 2 has 
an application to execute the facsimile communication and 
also an application to execute a function which is requested 
by the member terminal 1. An example of the application 
will be described in detail hereinlater. 

[0060] [Member terminal 1] Next, the member terminal 1 
will be described. Fig. 4 is one example of the appearance 
of the member terminal 1. Fig. 5 is one example of an 
internal circuit construction of the member terminal 1. As 
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mentioned above, the member terminal 1 in the example has 
the construction of the hybrid machine having a PHS phone 
function, facsimile communication and e-mail communication 
function, and a data communication function for receiving an 
information providing service. 

[0061] As shown in Fig. 4(A) and Fig. 4(B), the member 
terminal 1 .in the present embodiment has a closable lid 101. 
In a status in Fig. 4(A) in which the lid 101 is closed, the 
member terminal 1 enters a phone mode in which it operates 
as a PHS phone terminal- In a status in Fig. 4(B) in which 
the lid 101 is opened, the member terminal 1 enters a data 
communication mode in which it is possible to obtain a 
facsimile communication function, an e-mail communication 
function, and an information providing service receiving 
function. In order to switch both the modes, a sensor (not 
shown) for detecting the opening/closed status of the lid 
101 is provided. As this sensor, for example, a mechanical 
sensor can be used whereby a projection is provided in the 
lid 101 and a press switch is mechanically pressed by using 
the projection, alternatively, a sensor switch using magnet 
can be used. 

[0062] As shown in Fig. 4(A), a ten-key 102 for phone (for 
dial) is provided in the face of the lid 101. Reference 
numeral 103 denotes an antenna for PHS. 

[0063] As shown in Fig. 4(B), the member terminal 1 has a 



- 16 - 

large LCD (Liquid Crystal Display) 105 on the surface of a 
main body side 100 which appears when the lid 101 is opened. 
It is possible to display a communication message, a menu, a 
receiving facsimile list, and a receiving e-mail list, etc. 
on a displayed surface of the LCD 105. 

[0064] In the status in which the lid 101 is closed in Fig. 
4(A), the. displayed surface of the LCD 105 is viewed through 
an LCD window 104 comprising, e.g., a transparent resin 
plate, etc. In this case, in the status in which the lid 
101 is closed, a display operation of the LCD 105 is 
controlled so as to display the data only on a part which 
can be viewed through the LCD display window 104. 
[0065] In the member terminal 1 of the present embodiment, 
a transparent touch panel 106 is spread on the surface of 
the LCD 105. As shown in Fig. 4(B), the lid 101 has a touch 
operation function by a pen 107 which is detachable and a 
function by which handwritten characters are inputted at the 
back thereof. 

[0066] A plurality of key buttons 108 such as a menu key Kl, 
an online connection key K2, a function key K3, and etc. are 
provided at the back of the lid 101 as direct keys. Further, 
a jog dial key 109 having two functions of a rotational key 
and a press-button key is provided on the right side of the 
LCD 105. When the jog dial key 109 is rotated as a 
rotational key, an item selecting operation in, for example. 
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a menu is performed. When the jog dial key 109 is pressed 
as a press-button key, the terminal is handled so that this 
operation means to determine and input a selected item. 
[0067] Next, a description is given of a circuit block- of 
the member terminal 1 in Fig. 5. The member terminal 1 in 
the example mainly comprises a communication function unit 
110 and a control unit 120. 

[0068] The communication function unit 110 comprises an 
antenna 111, an RF processing unit 112, a 
reception/transmission data processing unit 113, a 
microphone amplifier 114, a speaker amplifier 115, a 
microphone lOOMC, and a speaker lOOSP. 

[0069] The control unit 120 comprises a microcomputer which 
has a system control unit 121 including a CPU, a ROiyi 122, a 
DRAM 123, and a flash memory 124 as a nonvolatile memory 
which is rewritable. 

[0070] A switch SW for switching on/off in response to the 
opened/closed status of the lid 101 is connected to the 
system control unit 121. The system control unit 121 
detects whether the lid 101 is in the opened status or in 
the closed status by ON/OFF of the switch SW. In the opened 
status of the lid 101, the member terminal 1 is controlled 
as the terminal for PHS phone. In the closed status of the 
lid 101, the member terminal 1 is controlled as the terminal 
for the facsimile communication or e-mail communication- 
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[0071] Information indicative of states of key switches of 
the ten-key 102 and the switches of the key buttons 108 
provided on the back of the lid 101 is inputted to the 
system control unit 121. When a user executes a key 
operation, the system control unit 121 detects the ten-key 
102 or the key buttons 108, and executes a process 
corresponding to the detected key. 

[0072] An LCD driver 125 is connected to the system control 
unit 121 and displays a predetermined display image on the 
LCD 105 by using a program and display data of the ROM 122, 
which will be described hereinlater. 

[0073] A buzzer 127 and an LED (Light Emitted diode) 126 
for informing the user of an incoming of a call and 
informing the user of incomings of a facsimile and a mail 
are connected to the system control unit 121. 
[0074]. Stored in the ROM 122 are communication application 
programs which are necessary and minimum for communication 
by the member terminal 1 such as a program for controlling a 
sequence for connection to the common server device 2, a 
control program for PHS phone communication, a control 
program for fax, a control program for e-mail transmission, 
and a control program for receiving facsimile data and e- 
mail data, etc. and display data such as a program for 
displaying and controlling the LCD 105 and a menu, etc. 
[0075] The DRAM 123 temporarily stores reception data which 
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is obtained from the common server device 2 and also has a 
memory and an area which are used as a work area, which will 
be described hereinlater. 

[0076] Prestored in the flash memory 124 is address 
information on the network for automatically connecting the 
common server device 2 to the member terminal 1 via the ISP 
server device 11, as mentioned above. Also stored in the 
flash memory 124 is identification information (member 
information) indicating that the member terminal 1 is a 
terminal which subscribes to the common server device 2 and 
is a terminal capable of receiving a facsimile communication 
service, an e-mail service, and an information providing 
service from the common server device 2 and identifying the 
member terminal. 

[0077] The above-described member information is stored in 
the main server 21 of the common server device 2 and is 
managed by the common server device 2. The ISP server 
device 71 authenticates whether or not an accessing terminal 
is the member by the member information. 

[0078] Further, the flash memory 124 has an area to store 
data to be particularly stored in the reception data which 
is temporarily stored in the DRAM 123. 

[0079] An operation of the member terminal 1 having the 
above construction will be described including a related 
operation of the common server device hereinbelow. 
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[0080] First, the PHS phone mode will be described. When a 
phone number of a call destination is inputted by using the 
ten-key 102 in the status in which the lid 101 is closed, a 
call is given. When a call is incoming to the member 
terminal 1 as the PHS phone terminal in the status in which 
the lid 101 is closed, this is informed to the user by the 
buzzer 127.. If the user responds thereto, he can receive 
the incoming of the call and the terminal enters a 
communication state . 

[0081] Incidentally, when the call is incoming in the 
status in which the lid 101 is opened, communication is 
always possible by pressing a communication key (not shown) 
which is provided on the main body 100 side. However, the 
communication should be performed in the status in which the 
lid 101 is closed. 

[0082] The member terminal 1 transmits a transmission 
signal of the communication and receives a reception signal 
while the reception/transmission data processing unit^^llS is 
controlled by the system control unit 121 during the 
communication through the PHS phone. 

[0083] That is, a voice signal from the microphone lOOMC is 
supplied to the reception/transmission data processing unit 
113 via the amplifier 114, the supplied signal is converted 
into transmission data, and the converted signal is 
transmitted to the radio base station 6 via the RF 
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processing unit 112 and the antenna 111. Data of 
communication voice from a sender via the radio base station 
6 is received via the antenna 111, the reception data is 
processed by the reception/transmission data processing unit 
113, and the signal of the communication voice of the sender 
is restored. The restored signal is supplied to the speaker 
lOOSP via. the amplifier 115 and is released. 

[0084] Next, the data communication mode will be described 
hereinbelow. In the communication mode, the member terminal 
1 realizes a facsimile function, an e-mail function, a WWW 
browser function, and a memo function, etc. A list menu of 
those functions is displayed on a screen of the LCD 105 by 
operating the menu key in the key buttons 108. The user 
selects and determines a desired function by rotating and 
pressing the jog dial key 109 from the list menu which is 
displayed on the screen of the LCD 105 and, thereby, the 
member terminal 1 enters a mode in which the desired 
function is executed. 

[0085] In the member terminal 1 of the present embodiment, 
when facsimile data is received/transmitted and when an e- 
mail is received/transmitted, all of the data thereof is 
processed via the common server device 2. 
[0086] Data is received/transmitted between the member 
terminal 1 and the common server device 2 entirely on a 
communication system matched to the network 3 and the 
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network 5 irrespective of a specified communication system 
as a facsimile communication system. That is, in the 
present embodiment, the facsimile data and the e-mail data 
use an SMTP (Simple Mail Transfer Protocol) as a standard 
sequence which is used for transferring an e-mail via the 
Internet. Transmission data and reception data are 
transmitted and received between the member terminal 1 and 
the common server device 2 on the PIAFS system using the PHS 
network . 

[0087] The WWW browser function uses an HTTP (Hyper Text 
Transfer Protocol) . Transmission data and reception data 
are transmitted and received between the member terminal 1 
and the common server device 2 on the PIAFS system using the 
PHS system. Data from the common server device 2 is formed 
by an HTML (Hyper Text Makeup Language) . 
[0088] In this case, in the member terminal 1, the 
transmission data is temporarily stored in the DRAM 123, is 
,then read out by the system control unit 121 by executing 
transmission, and is sequentially transmitted by radio via 
the reception/transmission data processing unit 113, the RF 
processing unit 112, and the antenna 111 under the above- 
mentioned communication protocol and data format. 
[0089] The reception data from the common server device 2 
is received through the antenna 111, and is temporarily 
stored in the DRAM 123 by the system control unit 121 via 
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the reception/transmission data processing unit 113. The 
data is transmitted to the LCD 105 as display data via the 
LCD driver 125 under the control of the system control unit 
121 and contents displayed by the reception data are 
displayed . 

[0090] The memo function has a "handwriting memo" for 
inputting . data by using the pen 107 and the touch panel 106 
and a "typing memo" for forming a document by using a 
display keyboard which is displayed on the screen of the LCD 
105. In the- case of both the handwriting memo and the 
typing memo, the formed image or document can be transmitted 
as facsimile data. 

[0091] In other words, in the case of both modes of the 
handwriting memo and the typing memo, a menu bar including 
an icon "FAX (facsimile transmission)" is displayed on the 
screen of the LCD 105. If the "FAX" icon is selected by, 
for example, the pen, the LCD 105 displays a screen of an 
input mode of a phone number of a transmitting-destination 
terminal and a facsimile title, etc. If a "transmit" icon 
which is displayed during the mode is selected after the 
input of the phone number at the transmitting destination 
and the title, the image or document which is formed by the 
handwriting memo or the typing memo is transmitted as 
facsimile data. 

[0092] However, because the facsimile data in this case is 
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transmitted to the coininon server device 2 as e-mail data as 
mentioned above, the image data or document data is not 
based on bit map data of the facsimile communication. The 
image data is based on, e.g., a GIF (Grafics Interchange 
Format) format and the document data is based on a text data 
format. 

[0093] If the transmitting destination is a terminal other 
than the member, the common server device 2 converts the 
reception data into the bit map data and executes a process 
for fax data- to the terminal other than the member. If the 
transmitting destination is the member terminal 1, the 
common server device 2 stores the reception data in the mail 
box 22iyi or the FAX box 23iyi, and informs the member terminal 
1 of an incoming addressed to the member terminal 1 via the 
incoming informing server 24. The incoming is informed not 
only in the reception of the facsimile data but also in the 
reception of the e-mail data. 

[0094] In the case of selecting the facsimile function, if 
the online connection key K2 is pressed from the key button 
108, the member terminal 1 automatically executes the 
process for connection to the common server device 2. That 
is, the member terminal 1 transmits a request for connection 
to the common server device 2 by using the address data of 
the flash memory 124 and the member information. In 
response thereto, the ISP server 71 as the network 
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management server authenticates whether or not the accessing 
terminal is the member terminal based on the member 
information. If the accessing terminal is the member 
terminal, the process for connection to the common server 
device 2 is executed. 

[0095] The common server device 2 recognizes the connected 
member terminal, forms a list of facsimile reception data 
which is received to the member terminal, and transmits the 
formed list to the member terminal 1. Therefore, in the 
example, the online connection key K2 also has a function 
for a request key of the list of the reception data. 

[0096] The member terminal 1 receives data of the list from 
the common server device 2, temporarily stores the reception 
data in the DRAM 123, and displays the list on the screen of 
the LCD 105. The user can select his desired facsimile- 
reception-data from the list by using the jog dial key 109 
and the pen 107. After selecting his desired facsimile- 
reception-data and selecting a "fetch" icon, the member 
terminal 1 transmits the request to obtain the reception 
data to the common server device 2. 

[0097] In response to the request, the common server device 
2 extracts the requested facsimile-reception data and 
transmits the extracted data to the member terminal 1 based 
on the SMTP of the e-mail. The member terminal 1 
temporarily stores the reception data in the DRAM 123, 
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converts the stored data into display data, and displays the 
converted data on the screen of the LCD 105. Thus, the user 
can select his necessary facsimile data and view the 
selected data on the screen of the LCD 105. 

[0098] When the facsimile data is received and displayed, 
the user can request the common server device 2 to enlarge 
and rotate the reception data, etc. so as to easily view the 
reception data. In other words, if the user selects 
"enlarge" or "rotate" icon which is displayed on the screen 
of the LCD 105, the member terminal 1 transmits the request 
of the reception data accompanied with a request of 
processing of the reception data such as the enlargement or 
the rotation. 

[0099] The common server device 2 receives the request, the 
facsimile reception data provided to the member terminal 1 
at present is subjected to the processing corresponding to 
the request, and the processed data is transmitted to the 
member terminal -1 which has requested. In response to the 
request, the member terminal 1 temporarily stores the 
transmission data in the DRAM 123 and displays the reception 
data which is processed in accordance with the request on 
the screen of the LCD 105. 

[0100] Also, in the case of selecting the e-mail function, 
when the online connection key K2 is pressed from the key 
buttons 108, the member terminal 1 automatically executes 
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the process for connection to the common server device 2 in 
the manner simila^r to the case of selecting the facsimile 
function. The common server device 2 forms the list of 
reception data of the e-mail and transmits the formed list 
to the member terminal 1. 

[0101] The member terminal 1 receives data of the list and 
displays the list on the . screen of the LCD 105. The user 
can select his desired reception data of the e-mail from the 
list by using the jog dial key 109 and the pen 107. If his 
desired reception data of the e-mail is selected and the 
"fetch" icon is selected, the member terminal 1 transmits a 
request to obtain the reception data to the common server 
device 2 . 

[0102] In response thereto, the common server device 2 
extracts the reception data of the e-mail which has been 
requested and transmits the extracted data based on the SMTP. 
The member terminal 1 temporarily stores the reception data 
in the DRAM 123, converts the stored data into the^-display 
data, and displays the converted data on the screen of the 
LCD 105. 

[0103] Also, in the case of the e-mail function, the member 
terminal 1 transmits a request such as enlargement or 
rotation to the common server device 2 so as to easily view 
the reception data during the display of the e-mail data. 
Thereby, similarly to the case of the above-mentioned 
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facsimile - function, the data is subjected to the processing 
such as enlargement or rotation by the common server device 
2 and the reception data can be displayed on the screen of 
the LCD 105 in the state in which the data is processed" 
corresponding to the request. 

[0104] As mentioned above, in the present embodiment, the 
received reception data is subjected to the processing such 
as enlargement or rotation not by the member terminal 1, but 
by the common server device 2. Thereby, the system control 
unit 121 of- the member terminal 1 needs no application for 
the processing of the reception data, a load of the CPU is 
reduced, and it is possible to manufacture the terminal 1 
inexpensively. 

[0105] In the present embodiment, the member terminal 1 
needs no application for a generating process and the 
processing of the related information of the reception data. 
That is, as mentioned above, when the facsimile function and 
the e-mail function are selected as menus and the online 
connection key K2 is pressed, the common server device 2 
generates and transmits a facsimile reception data list and 
an e-mail reception list which are addressed to the member 
terminal 1. The member terminal 1 can select and view his 
desired reception data. 

[0106] In the present embodiment, the processing of the 
related information such as the list is also executed by the 
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common server device 2 in accordance with a request of the 
member terminal 1. For example, the list is rearranged not 
in incoming order, but in the order of the Japanese 
syllabary of names of senders or titles. Alternatively, 
mails of a sender whose phone numbers and mail addresses are 
the same are rearranged in a lump (sort) and a list which 
extracts only a specific phone number or a mail can be . 
requested- 

[0107] For instance, in the case of the facsimile function 
or the mail function, when the reception list is displayed 
on the screen of the LCD 105, if the user requests the sort 
by using the icon on the screen of the LCD 105, the member 
terminal 1 transmits a request signal to the common server 
device 2. When receiving the request signal, the common 
server device 2 confirms whether or not the requesting 
terminal is the member terminal. Thereafter, the common 
server device 2 sorts the requested reception list in 
accordance with the request and transmits the reception list 
after the sorting process to the requesting member terminal 
1. The member terminal 1 receives the transmitted reception 
list, temporarily stbres the reception list in the DRAM 123, 
displays the stored list on the screen of the LCD 105, and 
provides the sorted reception list to the user. 
[0108] As mentioned above, in the present embodiment, 
because the common server device 2 executes both the 
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generating process and the processing of the related 
information of the reception data, the member terminal 1 
needs no application for the generating process and the 
processing of the related information. Thereby, the load of 
the CPU of the member terminal 1 is also reduced. 
[0109] [Specific example of a processing routine of 
communication] A next description is given of a specific 
example of processes in a processing routine of 
communication by the member terminal 1 and the share of 
processes by the common ■ server device 2 in the case of a 
faxing process and a receiving process of facsimile 
j^eception data as an example with reference to flowcharts of 
Figs. 6 to 10 hereinbelow. 

[0110] First, the faxing process from the member terminal 1 
will be described with reference to the flowcharts of Figs. 
6 to 8. In this case. Fig. 6 is a flowchart of processing 
operations by the member terminal 1.. Figs. 7 and 8 are 
flowcharts of processing operations by the common server 
device 2 in which Fig. 7 is a flowchart of processing 
operations by the mail server 22 in the common server device 
2 and Fig. 8 is a flowchart of processing operations by the 
facsimile server 23 in the common server device 2. 
[0111] As shown in Fig. 6, as mentioned above, the user 
inputs information to be faxed as the handwriting memo or 
the typing memo in the memo function in the member terminal 
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1 (step SI) . After end of the input of the text to be 
transmitted, the user operates the "FAX transmit" icon on 
the screen of the LCD 105 (step S2). Then, the screen of 
the LCD 105 displays an input screen of a title of a 
transmitting destination or transmission data and, thereby, 
the user inputs a phone number of the transmitting 
destination or a title sentence (step S3) . Thereafter, the 
user operates "transmit" icon on the screen of the LCD 105 
(step 34) . 

[0112] Then, the member terminal 1 determines whether or 
not it has been already connected to the common server 
device 2 (step S5) . If NO in step S5, connection to the 
common server device 2 via the ISP . server device 71 is 
requested by using address data of the common server device 

2 which is stored in the flash memory 124 and identification 
data of the member terminal 1 itself (e.g., a mail address, 
etc.) so as to connect the member terminal 1 to the common 
server device 2 (step S6) . 

[0113] The ISP server device 71 authenticates whether or 
not an accessing terminal is the member terminal 1 in 
response to the request of ^ connection . After authenticating 
the accessing terminal is the member terminal 1, the ISP 
server device 71 allows the member terminal 1 to be 
connected to the common server device 2. 

[0114] After the common server device 2 and the member 
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terminal 1 are connected, the member terminal 1 converts the 

fax data into a mail format and transmits the converted data 

to the common server device 2 (step S7) . When the member 

terminal 1 has been already connected to the common server 

device 2, step S6 is bypassed and step S7 is executed. 

[0115] As shown in Fig. 7, the mail server 22 in the common 

server device 2 receives a mail from the member terminal 1, 

develops user information (member information) , and confirms 

whether or not a sender of the mail is the member (step Sll) . 

[0116] Next, a transmitting destination is confirmed (step 

S12) . If the transmitting destination is the member 

terminal, . the data is converted into the mail format and it 

is determined that the data is transmitted as an e-mail 
d 

(step S13) . It is determined the facsimile data includes 
only text data or image data (step S14). If the facsimile 
data includes only the text data, the data is stored as a 
mail in a reception mail storing area of the mail box 22M of 
the member terminal which is designated as a transmitting 
destination (step S15) . If the facsimile data includes the 
image data, the data is stored as a facsimile in a reception 
facsimile storing area of the FAX box 23M of the member 
terminal which is designated as a transmitting destination 
(step S16) , and the stored data is added to a reception log 
of the member terminal. An incoming is informed to the 
member terminal 1 (step S17). 
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[0117] When it is confirmed that the transmitting 
destination is a destination other than the member as the 
confirmed result of the transmitting destination in step S12, 
header information is edited (step S18). Thereafter, the 
fax data is converted into the mail format and is 
transmitted to the facsimile server 23 based on the SMTP 
(step S19) 

[0118] As shown in Fig. 8, the facsimile server 23 receives 
a mail from the mail server 23 and determines the expansion 
header (step S21) . The facsimile data is developed into a 
header and the text, etc. (step S22). The developed data is 
further developed into the bit map data (step S23) . In 
other words, the text data and the image data based on the 
GIF format are converted into the bit map data for a 
facsimile communication system. 

[0119] The data such as the developed data and the text is 
synthesized and fax data is generated (step S24) . The 
synthesized data is faxed to the transmitting destination 
(step S25) . It is confirmed whether or not the transmission 
ends (step S26) . If YES, the process ends as it is. If NO, 
a mail in that data is not faxed is transmitted to the mail 
server 22 and the process ends. 

[0120] As mentioned above, in the present embodiment, the 
user of the member terminal 1 inputs information to be faxed 
on the screen of the LCD 105 and operates the "FAX" icon and 



- 34 - 



the "transmit" icon which means the execution of 
transmission, thereby faxing data by radio. In this case, 
the user needs to execute no input operation for the 
connection to the ISP server device 11, and recognizes as if 
he could directly fax data to the transmitting destination . 
That is, the user can fax data from the portable radio 
communication terminal in accordance with the same sequence 
as that of transmission of data from the general facsimile 
terminal . 

[0121] Next,. a flow of operations of reception of fax 
addressed to one member terminal will be described with 
reference to flowcharts of Figs. 9 and 10. Incidentally, as 
mentioned above in the transmitting sequence, in the case of 
the facsimile data transmitted from the member terminal, the 
reception data including only the text data is stored in the 
main box 22M, the reception data including the image data is 
stored in the FAX box 23M, and the receiving sequence is 
omitted because of a repeated description. 

[0122] Fig. 9 shows operations by the facsimile ' server 23 
in the common server device 2 when facsimile data is 
incoming to the member terminal 1 from a facsimile terminal 
other that the member . terminal . 

[0123] That is, as shown in Fig. 2, the facsimile server 23 
receives the incoming of an application from a facsimile 
terminal via the public line network 9 such ISDN (step S31) 
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and^ then, facsimile reception is accepted by a voice 
guidance in the present embodiment (step S32) . The 
facsimile data is transmitted from the facsimile terminal 
and is received (step S33) . 

[0124] The facsimile server 23 discriminates a reception 
content and edits an expansion header (step S34). The 
received facsimile data and the edited expansion header are 
converted into the. mail format and a mail is transmitted to 
the mail server 22 based on the SMTP (step S25) . 
[0125] As shown in Fig. 10, the mail server 22 receives the 
mail (step S41), and discriminates a reception content and - 
extracts the expansion header (step S42) . The mail server 
22 confirms whether or not a transmitting destination is the 
member terminal based on a mail-addressed phone number (step 
S43) . If the transmitting destination is not the member 
terminal, the receiving process ends. 

[0126] If the transmitting -destination is the member 
terminal, it is determined that the mail is transmitted to 
the member terminal based on the mail format. Thus, 
processes such as changing the phone number into a mail 
address are performed (step S44). Next, a facsimile 
incoming cue is generated (step S45) . In other words, the 
received facsimile data is stored in the memory area of the 
FAX box 23!yi of the addressed member terminal and the image 
data is stored based on, for example, the GIF format. 
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Incoming information is transmitted to the member terminal 1 
via the incoming informing server 24 (step S46) . 
[0127] The member terminal 1 receives the incoming 
information (step S51) . The user operates a fetch key of 
reception data which is provided as one of the key buttons 
108, thereby executing a fetching operation of the facsimile 
data (step 552). The above-described process for connecting 
the member terminal 1 to the common server device 2 is 
executed (step S53) . 

[0128] After the connecting process is executed, the mail 
server 22 in the common server device 2 authenticates 
whether or not the terminal which requests the connecting 
process is the member. If it is authenticated that the 
terminal is the member, the aforementioned facsimile 
reception list is transmitted to the member terminal (step 
S47) . 

In the member terminal 1, the facsimile reception list is 
displayed on the screen of the LCD 105. Thus, the user 
designates the facsimile data to be fetched from the list 
(step S54). Then, a request to obtain the designated 
facsimile reception data is transmitted to the common server 
device 2 from the member terminal (step S55) . 
[0129] In response to the request, the mail server 22 in 
the common server device 2 transmits the requested facsimile 
reception data to the member terminal as a mail (step S48). 
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The member terminal 1 receives the facsimile reception data 
and displays the facsimile reception data on the screen of 
the LCD 105 (step S56) . Thereafter, the receiving sequence 
of the facsimile data addressed to the member terminal ends. 
[0130] As described above, in the member terminal 1, if the 
user inputs a request of enlargement or rotation of 90° so 
as to easily view the facsimile reception data when the 
facsimile reception data is displayed on the screen of the 
LCD 105, the request is transmitted to the common server 
device 2 and the common server device 2 executes the 
enlarging or rotating process. As a result, the processed 
reception data is transmitted to the member terminal 1 again. 
Accordingly, the user of the member terminal 1 can view the 
processed reception data on the displayed screen as if the 
data was subjected to the enlarging process or the rotating 
process in his terminal. 

[0131] Although, in the embodiments, the portable radio 
communication terminal has the- function of the PHS phone, a 
phone function may be a cellular phone. In this case, a 
network uses a network for the cellular phone. 
[0132] Although, in the embodiments, in the case of the e- 
mail and the facsimile, data is received and transmitted 
between the common server device 2 and the member terminal 1 
based on the SMTP, similarly to the case of the WWW browser 
function, data is received and transmitted in the e-mail and 
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the facsimile based on the HTTP, thereby making it possible 
to unify communication between the common server device 2 
and the member terminal 1 and to simplify the application 
for communication. 
[0133] 

[Advantages] As described above, according to the present 
invention, .a plurality of portable radio communication 
terminals are connected to the common server device via the 
network, the memory area for each portable radio 
communication terminal is provided to ■ the common server 
device, and the applications for realizing various functions 
are provided on the common server device side, thereby 
simplifying the construction of the portable radio 
communication terminal. The portable radio communication 
terminal needs no memory having a large capacity. The load 
of the CPU can be suppressed at the minimum level, thereby 
reducing costs. 

[0134] In particular, according to the inventions of Claims 
1 and 2, for example, data can be communicated according to 
the specified communication system such as facsimile 
communication as if the communication could be directly 
executed from the portable radio communication terminal and, 
therefore, it is convenient. 

[0135] According to the inventions of ■ Claims 3 and 4, 
various functions for which the portable radio communication 
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terminal has no processing unit are executed by the common 
server device and it seems that the portable radio 
communication terminal itself has the processing function. 
Therefore, advantageously, it is also possible to realize 
functions of the portable radio communication terminal which 
can be hardly realized in the usual cases because of costs 
and construction. 

[Brief Description . of the Drawings] 

[Fig. 1] Fig. 1 is a diagram showing the outline of 
the entire construction of a network to which an information 
communication system according to the present invention is 
applied. 

[Fig. 2] Fig. 2 is a diagram showing a specific 
example of the construction of the network in Fig. 1. 

[Fig. 3] Fig. 3 is a block diagram showing a server 
device of one embodiment according to the present invention. 

[Fig. 4] Fig. 4 is a diagram showing the appearance of 
a portable radio communication terminal of one embodiment 
according to the present invention. 

[Fig. 5] Fig. 5 is a block diagram showing the 
portable radio communication terminal of the embodiment 
according to the present invention. 

[Fig. 5] Fig. 6 is a flowchart showing a sequence in a 
portable radio communication terminal of a facsimile 
transmitting sequence of an information communication system 
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of one embodiment according to the present invention. 

[Fig. 7] Fig. 7 is a flowchart showing a part of a 
sequence in a common server device of the facsimile 
transmitting sequence of the information communication 
system of the embodiment according to the present invention. 

[Fig. 8] Fig. 8 is a flowchart showing a part of the 
sequence in the common server device .of the facsimile 
transmitting sequence of the information communication 
system of the embodiment according to the present invention. 

[Fig. 9] Fig. 9 is a flowchart showing a sequence in 
the portable radio communication terminal of a facsimile 
receiving sequence of the information communication system 
of the embodiment according to the present invention. 

[Fig. 10] Fig. 10 is a flowchart showing a sequence in 
the common server device of the facsimile receiving sequence 
of the information communication system of the embodiment 
according to the present invention. 
[Reference ^umerals] 

1: portable radio communication terminal, 2: common server 
device, 3: network for portable radio communication 
terminal, 4: access point, 5: dedicated basic network, 6: 
radio base station, 7: network management server device, 
21: master server, 22: mail server, 23: facsimile server, 
24: incoming informing server, 100: main body of portable 
radio communication terminal, 101: lid, 102: ten-key. 
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103: antenna, 105: LCD, 106: touch panel, 108: key button, 
121: system control unit, 122: ROM, 123: DRAM 
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[FIG. 1] 

1.. PORTABLE RADIO COMMUNICATION TERMINAL, 2.. COMMON 
SERVER DEVICE, 3.. NETWORK FOR PORTABLE RADIO COMMUNICATION 
TERMINAL, 5.. DEDICATED BASIC NETWORK, 6.. RADIO BASE 
STATION, 7.. NETWORK MANAGEMENT SERVER DEVICE, 8.. 
INTERNET, 9.. PUBLIC LINE NETWORK, 10.. COMMUNICATION 
TERMINAL, .11.- CONTENT PROVIDING DEVICE 

[FIG. 2] 

2.. COMMON • SERVER DEVICE, 3n.. PHS/ISDN NETWORK, 4p.. AP 
CORRESPONDING TO PIAFS, 5N . . ISP BACKBONE, 5R.. ROUTER, 
71.. ISP SERVER DEVICE, 8.. INTERNET, 9.. PUBLIC LINE 
NETWORK, 11.. CONTENT PROVIDING DEVICE, (a).. GENERAL AP, 
(b) . . CONTENT DB 

[FIG. 3] 

8.. INTERNET, 21.. MASTER SERVER, 21M. . USER INFORMATION, 
22.. MAIL SERVER, 23.. FAX. SERVER, 24.. INCOMING INFORMING 
SERVER, 25.. HTTPD SERVER, 26.. CONTENT SERVER, 26A.. 
LOCAL CONTENT DB, 2 6B.. LOCAL CONTENT DB (REMOTE), 27.. 
PROXY SERVER FOR CONTENT 

[FIG. 4] 

(A).. PHONE MODE STATUS, 102.. TEN-KEY (FOR PHONE), 104.. 
LCD WINDOW, 109.. JOG DIAL KEY 
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(B) . . COMMUNICATION MODE STATUS, 106.. TOUCH PANEL.. 107.. 
PEN, 108.. KEY BUTTON, 109.. JOG DIAL KEY 

[FIG. 5] 

102.. TEN-KEY (FACE), 106.. TOUCH PANEL, 108.. KEY BUTTON 
(INSIDE), 109.. JOG DIAL SWITCH, 112.. RF PROCESSING UNIT, 
113.. RECEPTION/TRANSMISSION DATA PROCESSING UNIT, 121.. 
SYSTEM CONTROL UNIT (CPU), 124.. FLASH MEMORY, 125.. LCD 
DRIVER, 127.. BUZZER 

[FIG. .6] 

(a) . . TERMINAL PROCESS 

SI.. INPUT THE TEXT BY TYPING/HANDWRITING MEMO FUNCTION 
S2 . . PRESS FAX 
S3. . FAX TO 

INPUT TITLE 
S4 . . PRESS TRANSMIT KEY 

S5.. HAVE BEEN CONNECTED TO COMMON SERVER DEVICE? 

S6.. REQUEST CONNECTION TO COMMON SEVER DEVICE 

S7.. CONVERT FAX CONTENT INTO MAIL FORMAT AND TRANSMIT 

[FIG. 7] 

(a).. MAIL SERVER PROCESS 

Sll.. RECEIVE MAIL, DEVELOP USER INFORMATION, AND CONFIRM 
WHETHER OR NOT SENDER IF MAIL IS MEMBER 
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S12.. CONFIRM TRANSMITTING DESTINATION 
(b) . . MEMBER, (c) . . OTHER THAN MEMBER 

S13.. CONVERT DATA INTO MAIL FORMAT AND TRANSMIT MAIL 
S14 . . TEXT? 

515.. STORE DATA OF MAIL 
SI 6.. STORE DATA OF FAX 

S17.. INFORM MEMBER TERMINAL OF INCOMING 
S18.. EDIT HEADER INFORMATION 

S19.. CONVERT FAX CONTENT INTO MAIL FORMAT AND TRANSMIT DATA 
TO FAX SERVER 

[FIG. 8] 

(a) . . FAX SERVER PROCESS 

S21.. RECEIVE MAIL AND DETERMINE EXPANSION HEADER 

S22 . . DEVELOP FAX DATA 

S23.. DEVELOP DATA TO BIT MAP DATA 

S24.. SYNTHESIZE DEVELOPED DATA AND CONVERT SYNTHESIZED DATA 

INTO FAX DATA 

S25.. FAX 

S26. . FAX ENDS? 

S27.. TRANSMIT MAIL IN THAT DATA IS NOT FAXED 

(b) . . END 

[FIG. 9] 

(a).. FAX SERVER PROCESS 
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S31.. INCOMING OF APPLICATION VIA FAX 

S32.. ACCEPT FAX RECEPTION BY VOICE GUIDANCE 

S33.. RECEIVE FAX DATA 

S34.. DISCRIMINATE RECEPTION CONTENT 

EDIT EXPANSION HEADER 
S35.. EDIT DATA TO MAIL FORMAT AND TRANSMIT 

[FIG. 10] 

(a) . . MAIL SERVER PROCESS 
S41 . . RECEIVE MAIL 

S42.. DISCRIMINATE RECEPTION CONTENT 

EDIT EXPANSION HEADER 
S43.. CONFIRM MEMBER REGISTRATION OF TRANSMITTING 
DESTINATION 

S44.. EDIT DATA TO MAIL FORMAT AND TRANSMIT MAIL TO MEMBER 
TERMINAL 

S4 5.. GENERATE FAX INCOMING CUE 
S4 6.. INCOMING INFORMING PROCESS 

(b) . . TERMINAL PROCESS 
S47.. AUTHENTICATING PROCESS 
S4 8.. TRANSMIT FAX DATA 

S51.. RECEIVE INCOMING INFORMATION 
S52.. FETCH FAX DATA 

S53. . PROCESS FOR CONNECTION TO COMMON SERVER DEVICE 
S54.. DESIGNATE FAX DATA 
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S55.. REQUEST TO OBTAIN FAX DATA 

S56.. RECEIVE FAX DATA 

DISPLAY DATA 
(c) . . END 
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(ta*l t^^^-y hr?-^' 3, 5<£;jli;T^^}g^9t^n 

-5. t-y— /N'^S2 <i:K>PBi-c«. K^roam::^^ 
+)■- /N*SM2*<§{iL.T. -y— A'i^g 2 roieig 




( 2 ) 

1 

■7 - c T SE^ssg ^ n. 

J;5(ct--5lf^afi:&&-C»oT, 10 
i5^^«i^a{i^*<i:Hffia-9— A'^stOTra^Tta. tats 

aii^rffi. 

*t*«:^^-y h'7-i'^aUTSia^iE^n. saiB^tis:® 

'fToJio\z-r^mmmmysmx'&^x. 
m(Dmm:^\zm%^<^ ttsBi^y hu-^izm-^t^ 

mtim-^Mmmm^mx. mmmiz^ o tnifiK^oaft 

BfiisgE^oa<i;^iC:(c5S-&f -i>if?g®{ft^)?t*'^5as 30 

Hfiie*^s^^a{i®*<o^n-?:'ns{cE^i-ttLT*ss^b 
T*3#. Biits*^ii^afi«§3S®^n^'n7!»^Mie-ti— A- 

^BfcS^T-i) C t (ci: 0 Sltf-r^ J: -5 fc bred <t ^# 

mi-*)--j'^mm.xtfs^!£mmmy=-^ iiy T ^ i^s. vm 
ti:;^iCffl ot'- ^ t ©ralcD^^SrfT 3 «t -5 «c-r d t $r 

T^^tizjiO. ^^^xcDmmoi^m^rro^^^zT 
^mmmmy3mx'&-:>x, 

BtisS^«ftt^ati^*?aTc7)Sftx-^«. ^-/mm so 
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missi^ii^afi^^w^n-fntt. tJriH-y— /n-^bo 

BiifB-y— A*^B«. sfliB^^si^ams^**^ ?> ogj^^tc 

fctfife^^ii^afis^*icitfi-r^ c i^^itisi-r^if 
sa<i;^ffi, 

■Ai. BfitB-y— /N'^H<tt3ffi!ir.-5C<*:(CJ;0. gE^©aft 
6 ] 1 11® +»-- A'^B t «|gccD^^«^®^^ 

m^mmmm^m(D^n^'nA^. stifB-y--/\*^Btta<ii 
s^i^a^i:5&T*oT. 

wiBtg#© tc«jtB^^«^afis«*cr>^n^^n« (c 
MiEgi^M^afisffi*«> wtB-y— /N'^BOHiitafB^^ 
«w^#S3}^^HfiiB-y— /N'SBJciim-r^^Hgt, 

HtrlB-9— A-^Bt±. H8IBI3iS1»^®Slt#^*Sr§(tT. 
mrf3tBtS^©«CtBtg$ nx t^l. HfIiBH^iS*^2l^t LT 
^fct(IIB^«M^amS*5BT©SfH»l8lcS^V^THfr 

:i^^mm\^x^tzn!i?d.m^nmmm^^izmmr^mm 

L. itlOX^WKaiflBSr< WIBB5a«$8WtDX^*^^l 

mLT#AcHaiB^^ffi^a{fS*ic3iniTs^^t. 

t^. BfFlBtJ— A-^B<ht8fl!iT^:i<*:!Cj:K). K^©afi 

f^mtr^mmm e tciB®oiti8®(ii^?£. 
m^m2, ii*]^4^fc««*^7;ciB«©'tt^a{f:^ 

[it*«9] it-A'^B<i:^«SS^afi5S*t7!»^*-y h 



( 3 ) 

3 

iE-tJ— A^SttSdT-S;! tic J: 0. ffl^:5S:fg^ Lfc 

eBfi^Sit. 

10] 1 {B©tl— A-^fii:*tiacK)^«»^®m 

^Lfzmmoymm^n'itmz. g»?BT««$8©s{f 40 
wtB»i^iii^afii^*w-?-ti^-'nis. 

^^<Dmmyj^\zm%f3.< , mti^-y ^'y-i'^zm^^-r 

X. ntim^yh'7-i7^^LXmlti^-/-<^miztiLX 
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HtfB^ffl#lCJ:S. nil?d.^^(Dmm:^^X<D^mj'—$' 
H5IBSfiM*S{'t ^©THiltBSfiT'- iS' cD^:}^Sf^*t§ 

i-fmf<ititzt^\z, tsiB-y— yt^etc^^LT, i^i-jB 
-^m^xmenx<^^my'-'S'^mn-r?>^mmn 

BiifB^^ii^ae^*A^6. HfFtBffiffl#(Cck^^m^f^ 

^^Lx, m^^ntzn^:^\zmm-r^mmmrf^wi: 
mi^m(Dm^mmmmi^m(D^n^tnz^xxmt£^ 
mi^tzmm^, mmm^mMmm^mo^n^nmz^ 
HfitB^^ii^a«^s**^ ^ <^ i ^)-?5TcDSfnf 

iilttlLfcH5fB^^M^a<i«g5S^TCD5fi-tf?g<£. strIB 

^y hu-'i^izm-^i^tzmmyo h:3juiij:ummy'- 
is^m^xmmmmmmmmmzmmr^m^mmmm 

[W*JI1 1] HtrlBK^®aM:5-^«7r^^->5 u®ft 

•&Lfciii^JESS:^S:-t?']EIS^nT*3 0 . 
tfrlB-tJ--/N'^STHtffBJESga«7'- :?t7Ti?->5'Jil 

ifgittr-sii^^ 1 0 iciB«©if ^afivx^A. 

(si3i?JSl2] lilO-ti— A'^giiffiigccoSl^aE^ffift 

HfiiB^^iE^iiff n^'titt . 

Tit $s«gs ^ ff p ^ {i ^ -5 <t tc, 
HfiiB+»--yN'^s<^SBtg^S(ciBig$ nr ^ e ^j-^x <d 
sfHf $8$j!jnx ux^^r s J: -5 »c-r -5 sjR^ HdtB-y— 
A-^stcsim-r-sgfiM^^s^ii^. 

HnfBit-/S^M«, 

tfitB^tigcro^ssii^aii^* ro^n^'n (cjaxxii e. n 
x#fcit$g*, HiitB^^is^3ifiiS=^co^n-€-'nfifc(ciE: 
^ttux. m^mzi^'4^-r^^mmm^^^w:t. 
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5 

^^*^je>e>nfcafi7'D hnji/*jj;i/aftT^-^jesc 20 

sfrtBKaifis^&inx-r-2.s**t^fBtJ— /N'^etcsim-r 
HfriB-y— A'^ga. 

^nTv^sfldiBSi^M^i&SfibT^fcmife^^sssia 30 

«S*9BT©S<Ht^(cSc?t,iTH5ltBHaif?g^*^ 

gfriBj^^iii^afisa^i'mffr -5 Mawffiisifi^© t . 

A. 

d^. HfltBit-/N'S@a:1Si»-r-5Ci:ICJ;i3. iE^coaft 40 

mm=S:'bm^^ mlSB^-y h^-i'tCti. HiItBftl^^Wll 
9 , mjl^m 1 0 . s«*3S 1 2 i fctiS^JS 1 4 (ClB^ro 

it$8afi->x7-A. 
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<!:*ic, ^^^T(Dmm<D^m^no J:.z>^z^r^m^m 
sam^^TSoT. 

mmm\z^^. MieKS©a«:^s:©. ffi^;^sjtsu 

^&(Dmmys^\zm^^u<. mti^y h'7-i7\zm-^r 
-5^*^*6 ^.nfcafiyn h3;i/*5J;y;a<i5=-5'j^s: 

H9tB^-y h7-i'<&^bTMffi-y— /\*^BlC*fUT 
in tB-r-5 Elfins i:. 

BlItBfiEffl#fCJ;-5. HfltBfE^wafi^^T-OSfix-:? 
tllBSflS^KSft^g-t? BtilBSffix- ^ «g*j^f^*<S 

e>, H(ilBI!E^«afi:^^tcKm<, m^^yh'7-i7 
[if 1 8 ] mitm&<Dmmyj^\ty r i/->s.u mm 

:)5^-C&K). mllBii— A-^SiCtFelTMS^n^iij^T^ 
-^'tt, ^ri^vs 'ja(i:^iE:^«x-^'a^1-«fl5fB^ 

t^&4#ll;<t:-r^W*Jli 7 tctB«co^^^^®{i^*o 
[11*311 9] hu—'y^miS'X-^i—j'^mmtimM 
mm-^n. z.o:i-^-Ammt^m-r^:it\z^K>. 

HfriB-tt- A-^M(7)fBti^g tciBit 5 nx ^ g CD 

S1Htl6€:iDX bT5^^#T-5 <t 5 fcTSp^^BfUB-tJ- 
A^SICilKi-r^Sfig^^gSe^^ d .h^^mi-r 

S^^n. C<7)-y— A^Stia<i|-r-5di:(Cj:f3. ffi^ 

-5^s!)^(5&^nfca^f h3;u*3j;utaffx-^j^^ 

HflfB-tJ— A^gfClBtiS nx 1/^-5 e ^i-9BTWgfHf IS 

g^r -5 pa«^«si=f#s* ^ fiaiB-y— Ag® ic jiif±i-r ^ 

HfltB-t»— A^MA^ ^ WBfItBgg®•tS$S^&l^^#LXf|Jfflf -i) 



( 

7 

2 0 \ziim(Dm^mMmm^^. 
» T -5 i ( c r -5 i* <^ -y— A- ^ M T o T . 

Mitts bitHtrt5^^M^am)^*?ET«§Mit$B2:. taie 
m2 3 (cie^w-y— A'^§. 
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f.. Mmr^^mmm^m^ihi', mtimmzft:^\zrzm 

10 ilim$:fTX.-5J:^(C-r-5MS€:fTOli*^2 5 lCie®« 

(D^ti^tiTf)^. s^^xn^mmmoyfunr^jioiz-r 

20 mw^m^B^mm^^^^ s <om$i§:tEmm\zm-r^mm 

fcpaw^*. mmmm^^^mLx^tznumm^m 
mmmt^mizmmr^'^mt, 
mzmmmmmm^^^'^ ^ omu^mmmzm-r^mm 

inTM^^^^mx^x^tzmtm^mmmm^mzmm-r 
30 -s^gt, 

[li*]12 8] miSi'm2 7 tCtgiJW1f-/N'^S{C45Vi 
T, 

[0 0 0 1] 

40 [%B^(^)J||-r'i>fefe^R^SF] dCO^H^ti. giij^f^, PHS 
(A— V:^-;U • A>-7'-<' 7l^> • vXt-A) ffl^^^mS 

[0 0 0 2] 

mcr>mRt. z.tiibm^mmmm^^t:mf^^rz'r-i'm 
m(DB^ms.(oM^wz^K). ^pmmrzi-fxuK, m 

50 «^amT^cfc5(r-r-sii^7'-^'®fi-t>--fX75^'ag 



( 

9 

[0 0 0 3] m^iti. PHs^^^figffl-r^0ijtrti. e 

[0 0 0 4] 

±C0-9— h'XyDAW^- (ISP) m&T. -^(D^- 

fT. y n /\W d J: ^ :7 T i7 ^ U iHfiit- h*x ^^»J 
ffl "T ^ <i: IC ct 0 fro T t/i ^ « 

[0 0 0 5] bTi^b, dc^^'&tcti. — H.. 

>:57-:^^^y h±CD1t- lfXyP/N*-< ^-^(Dft^^a^ 
[0 0 0 6] Sfc, S^^— ^l^il^l'^^^r ^->5 'Jffifi 

[0 0 0 7] ;fccfi(7)x-^7:»^2ie)nT<^c:(h^^ST 

[0 0 0 8] ^CT. ^^M^afiS*<^'hS?tt*^S}$ 
hT ^ - ^ C7) ^: U ^ §ft X- V i ^ C 

{f <h ^^Si /I - y 3 > tf a. - 5^ <!: ^ R ^ (c 

[0 0 0 9] Sfe. ±aiCD<i:ot'. ^^^^afiiS*<t 
^^IfCD /t - y =1 > tf JL — ^ L T "T ^ ^ 
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^\Z\t. ^«il^afiSS*c7)TyU^r-'>3>1rtirlSl£ 
[0 0 10] Ud^L, c:cDct^?iS>J?C07>^'J^r->'3 

>^&^^aE^aiii^*<^-T-f D =3 > h:zL-^;o^:^sr 

^;it\t. ^S^Iia{i^S*<:ov<^nzi>tfzL-5'<D 
10 [0 0 1 1] ^fc, §fiT^-3^tcH-r^UXh75:chlS/^ 

r)mffr^^o\zm^^nx^^^rzi!b. c(Dj^.xi>m^ 

[0 0 12] C<7)^0J^i. ^^JlCO.'?JC;&^^;0<^, m^\± 

20 n^&^i-x. ^m\zm^^m^<D^\^^m^mMmmi&^ 
43 ct c Oi^^ ^ffi rcit$gafi;^^*5 J: t;^it$safi 
X 7^ A ^«-r ^ ^ ^ o 

[0 0 13] 

[^^^«^-r^fci6o^©] ±mmm^M^t'^rz 
isb. m^mKD^mz^^mnmmyjmt. ^"/mm 
tm^mMmm^^t^^^y hu-^^mcxmMmm 

mz. mimm^Mmmmt^M^x\z'M^nx<^^my' 

-^-/mm^zm^T^ :it\z^r) mti^my'-i^ 
T^jioiz-r^mmmmyjmx^^x. sfrieit-A^M 

^^^mm'^-'/'<^mt(Dmx\t. mm^yhu-^\z 
m-^-r^mmyj^izj: o mmmn^^zs^mmm<D^^ 
^nv^o\z\^rzct^^mt-r^o 
[0 0 14] ±m(Dm^o:>m^mi<D^m(Dmmmmyj 

T. ^^ii^aft^*^T<^sfiT^-^^t&^b. 

[0 0 15] bfc;6^-:?T, ^^S^aff S*tl:^Sft<7) 

3 >^.. bU'-^^zm'^Lrzmmyj'^\zj;B\:^rzh<D 
50 [0 0 16] ^fz. m^m2 <D^B^<Dmmmm:^mt. 



( 

II 

ssco-en-t'niOi. Hfiie-y— A'$iMi:ifflS!i-r-2)Cit{c± 
-5iff^afi:^ft-e*-pT. Hfita^^^^afiss5St-t}-- 

jUiJ J: i/afix-^ JgiCT2l^«S*3 =fc l^Sffllf SOS 

fiA^Sft^ipicb, HfiffiiE^<^a«:S"^tca-§-rsif 

^t^ic. s(itB^«iE^afi®^55Ttci§e,nT<-5x 
-^ta. Hfiiat)— A'^M*^SfibT. ^K-y— A-ggco 
fHm^^tcH9fB^^sisia«s^o^n-?nffi{cE^}-tt 
bT*&s^bTt5€, wte^^«i^a{t«*©^n-en*< 
H5ia-y— Agg(cg^-r-5 c tic o m^f'•r-5 j; ^ ic u 

[0 0 17] ±ti(Dm^o)m^m2(D^m<nm^mm:>j 
)*ic*5t,iT«. «sjx.«gE^ro®m:s-^*^7 T i7 -> = u a 

IF (Graphics InterchangeFo 
rma t) SPOJ^^ U ^-->'7^-^') TWIB^r^^v- 

-So -9— ASMli, c:<D7 7i'->5 'JS!{HS*^^^^ 

+x hJgiC^G I Fj^iC ("i-pc— 5^) wiilfHtffi 

So 

[0 0 18] bfc75^-oT, ;iOgi*^2©%BJ<75lf$S® 

fi:i?ffiicj;n«, ^^«i^afi<s*«^ti^n«iseffl# 
->3 >ii-y— Ags*^ffix.s®-e. ^^ss^afiss*<75 

[0 0 19] Sfc, @SO^^fflE^afi^^5gTCD. CSJ 
^tS77i'->5 UifStt, T'^T-tJ— /N*S?S<^IBticgEtC 

t&iSfl^n. jjjv!g(cj^;i;Ti@>srcos?«^^afiS**^S* 

tt<7)$ft©tBt6S5^^ttTt3tttS«kU, LfcTJ^oT. 
^*l^afi^*(c«:;fe#l:W;<^:Uli^STfeS. 

[0 0 2 0] sfc, ii*^4w^Bjicj;sit^am;^fe 
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am^^f^^n^'nd^ H^tBtJ— /n'Sb t is®!i-r s c: t 
{cj;i3« S5^■5BTo^f$go§^i€r^To<t^lc■rs^fsa 

-y— A'gsoiBig#©tcH3tB^^si^afiffl*cD 
^■n^'nsicE»itbT*&s^bTi3^, miiBSi^*Eaa 
mffi*®-en-e'n«. MiBit-zN'SBWHtiiBiBti^gic 
iBtg ^? nx -5 e ^i-5BT osfHf s ^ iiox b T^^-r -5 

7L, mfiB-y— /N'^Mti, BiiiBSi^i^^aft^5S*^?.<oM 

10 *I'^^L:T. HtIfBIBtS^©/0^^>*t*5t-SSft1*SS:g!^ 
mb. mllBS*{CJ*:i;fc3!niX5!lilSrSfibTHfrl3^^$:% 

bfcB5iB^^«^afiiS*tc^iffl-r5 z.t.^^^t.f 

So 

[0 0 2 1] ±fBii*3a4o^Hj®itsam:^}*{c*5i/i 
T«. mim.\<nw^^i:.nmz, ^^n.w&'m^mz\i. 

;'^^S®IBtSS5<&^ttT*3<ii^^^«7S:<, ^^«^a<I 
-tJ— A'^gCDlBlg^^SA^^), i^SICffr 
bT^fHt^SrU^^bT^iJfflf -SdidiT^-g). b75^ 

fc, ^^*^a«sg*75^?.}±. sfnts<^ 

0(C-r-5S:^$-r-5<*:, -y— A'gBTtt, M^lCJ*;bT 
Sfi1flS*^ffi;tbT«^^n*<k5lcttiXbT. S^^Si 

^aftss5^icj2ifi-rs. 

[0 0 2 2] bfc*^oT. Cl©li*3S4<75%BJ©1fSa 

M-r-57:/U^r->'3 ><£rJi®b7a:<Tfe^?:;(75-C. ^ 
«aE^afi!S*<^^'r n n > tf :i- OASji^S < )^ 

[0 0 2 3] Sfc. »*ll6(73%BjCDlt$giiif:^ffi«, 

!^*o^n-?-'n*^. wiBtc-zN'^Miitajars c t tcj; 
0. e5i-?BT©ifig<35Sfi$:fT^=t^tc-rsiti8afi::5- 

-y— A*gg(DtEtg^©icHiHB^^*i^aftss*®^ 
n^'nsicE^ttbT*&iWbT*3€. w\%iM^m.m.mm 
^m-t. HiitB-y— A-^aotfiiBfBti^SiciBttsnTi.^ 

iB-y— A^sicinai-r'S^stg.i:, fiieggaifiss;tt]x-r 
40 ss*^sfriB-y— A'^fiicmta-rs^igt. srtix, 
IB-y— Ag@«, WIBP5S«?8roii#S**S^tT. 

IBIBS^ gfClBfg 5 nx S BaSBSl#S* SrSlfi b X ^ 
fc«fIIBSI^*i^a<iSg*?uX OS flit S IcStJL ^ X hSIB 

Hait^^±fiSb. ifigbfcMaif$6<£. HfliB^#^* 

i&SHIbX^AcmJtBSI^fR^afi*S*ICiSlfi-rs^tE 

BiilBHait?8ojDXS*«cf£:i;xH3fBKa«^<&in 
Xb. lIOXmraMaitS&. mIIBiaaif$ScoJjaX^*S: 

3§ft bx#;t HnfB^^ii^afis^*icitffi-rs^Hg t , 

50 [0 0 2 4] COii3}<^ 6 (D%BJ(D1f|Sjim:^ri*ICi3(,^ 
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CO 0 2 5] 

[0 0 2 6] c(D^mo)mm\z:^^^T\t. liso^aif 
-/mm\zM\^x. z.<D'^'-/mmhmmmm\z&^m 

[0 0 2 7] [^ly h'7-^v'7;5^Ac^gi0J] mi\t. 

Shafts*, 2ti^3lit-Agm'r*^, ^^ffico^^ 
mmmmiH^^it. *ffl<^*Mit-A'iss2 <hti, 30 

[0 0 2 8] ^^il^aftSS*^^';/ ^^7-^ Stcti, 

j^ait-A^g 2 <h^^i5^tc?^uft!ico^s^^afii^ 
*t)S^$n^75^ ^a?-r^ckci7^*aif-A'^g2(;) 

fz^. uT(Dmm^z^^^x\t. i^m-^'-j'<mm2 tmm 
mmz$>^m^mmmmism^^mmmt\^z^zt\zr 

[0 0 2 9] m^mo^m^^ 1 ^^zj^i&comm<Dm^ 

m.LrzBi^<Dx. u Tmmzm^f^n^Mmmmm e \zm 

ii. ^mmMmm^Mm<D:^y 3x\t. m?L\ti 
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[0 0 3 0] mmm^^y hrP-^ S\ZtiLX\t. ceo 

M'^n^^mmmoD-'D t Lx^mr:^»^ z.tf}^x^ 
f3i^. z.(Dm^> c<D^y h^'-'^wm-^'-^'^&m 

[0 0 3 1] ^UT, C(D^m<Dmm\Z^^'^X\t. 
h7-^^^it-A*^§7ti, *ait— A*^g2tC*fb 

xmmmizhmm^n. ^mi^mit^^cD^m-^'-nm 

7 b *ait-/N*^M 2\zm^Jio \zm^ ^nx^^ 
r^io-^. z.(Dmmommx\t. ^m^*io^^ 

D^iR^TSii'tD^M^'&WS^S, *ait-y\*^g 2 T^i^fr 
[0 0 3 2] 0^0. c:<7)^MOJ^^,(7)a-&. 

^m^-/mm2^mmmm^^^(^x^'DX. 

^LT. ^^ait-A'^M2ti, ^M^^ic^^-y 

^zm^-r^ho^xh-ox. *ait-/\*igB2 ch^-/ 

-A^® 7 [^^OM^^JtoT^^^n^ Z,t^^ 

[0 0 3 3] z.<Dmm<Dmm(^m'^. ^ait-A^B2 
t^ib^rzt^\z\t. m^<D^m^^i\znvx\t. 

^>t7)^^ait-A*^B2^oy^irxtl. ii^r. 
iS^^tcfiJO^XfcW^S^^^y hU'-'^^m^J^O\Z 
WmT^iDX^^:^^. ^mi^^l7b^^^rzm^\z\t. * 
ait-A^M2 t^y hy-^WS-ti— A'^M7 ^OPbI 
co^^H^^i^<«M^X^^(7)X, ¥ 
tC*ait-A^a2 7t*^ttC7^-tr7.LX^ait-A-^B 

[0 0 3 4] :i(D^vtsi^-y hU'-C7'smm^iz^n 

^J^t^, #^ai:l— A*^B2tCil^(7>:|^'y 
31it-A'^B 7 ;^)^1lA.^1t-e7.«8HE^-r-^:X}t;t-y:^ 

\zn\^xm^^'r^<Dx\tu<. ^m'^-'/mm2tm^ 
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[0 0 3 5] ^LT, «3iit-nss2ti. i^m^mm 
9\zmm^n. mmr^^v^z. ^MiS*i^^. co^ 
MTimm 9 icssg^n^ 7 r ^ u ^^^/^- v 

[0 0 3 6] ^<^(C, C<7)^JS(D?^,^JCi5l/^TtS. 

7.^ff^^^o\zm&^nx\^^^t^\z^m^m i \tz, 

1 if)mm^n^o 
[0 0 3 7] z:<D:3y^>ym^^mi i\t. ^mzm. 

tcT-So 20 
[0 0 3 8] c:co||JS<^?^^tc^i^Tti, ^^^^ffift 
iffl*lCO^ffl#^. #^ai^-A^®2<^mW^^t<t:C0$^ 

*?i;6^fT^n^ch, ^^^^fflfis^i 
^i^MiS* 1 tfs.^o m^^-i. ^Mffl* 1 ^mmmf)m 

[0 0 3 9] fT^tD-^, ^^S^®fiSg*^.^MiS*i 
-^7^ili;yt*3i1t-/N*^B2 0TKl/Xlt^7:i^^i*^ 30 

® 2 c^T F l/Xlt?B^#MtS?SO^Mia5S 1 ^(Dm^^ji, 
^^m\t. #ftiS* 1 <7)WA^tc, iS*BS^M^^A# 

^ttii^(Dx. mmmiz\t^m^'-nmm^mm'^^r 
\z. ^mt^^i^mm'^'\t^Jio\z-r^z.tt)^x^^. 

[0 0 4 0] ^LT, mmt>-r^JiO\Z. 40 

X. yy^y^^jmm'^m^^'-)yMm(DMmtmi&:^ 

n^t^. ^n{z9c^%. mi<D^isbmm^nxi^^^T 
\^uxmm^^u^M.mm^m^^x. ^Mss^ni. s 

[0 0 4 1] C:(?)*SSC7)J^^JC:fol/^Tti. ^Mffl*l 

mm^. ^m^'-j^mm2tw,m-r^z.t\z<^D. mm 

[0 0 4 21 r?^t5*», ^MS^Ui. :^^S<?5;*^'J' 50 
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M^*l^cO^^'J$>^Vitj:^^ijxU7^&ffiA'2)o ^ 

fcist/^T, mmm^^. s^tr^mm^m^ 
Tz^oymmzm'^-r^. m^^^t^-mi^^^yot. ^<d 
^mmm^-nmm,2\z^^^n. ^m^'-n^m.2x 

[0 0 4 3] \^Js±.t^. ClCD^0Jco^JfEO?^ffi(7);^^Ota 

[0 0 4 4] m2\t. ±::&\^fzm\(Dmm^v vu—^ 



f^^PDA (A— V^;i/ • t'v^^;!/ • Zi/T.^ 

jmmmm^m^^^mz. ^fflit-A*^e2tc^ffi^ 

nfc-y--- 1: X 3 > 5^ > CO -5 ^ CO s 

[0 0 4 5] mmmi&metmm'^ri^m^mMmmt^ 

hU — ^ Z.O)mx\:i.. PHS/ISD 

N|H3n-e$.^» Lfz^^^X. ^Mffi* 1 tS, ^^S^ 
^6-PHS/ISDN|S3 n-^^S±te^6^®i: 

T, i&(D^^^^i ^rz\t^M&.^(D PHs^mtmm 
mmf)^x^^tmz. mmmmme - pusy i sdn 
ms n^miS'X-mmxm^i^^^immmmTb^x^^. 
[0 0 4 6] mmm^^^:^ hU-^ 5\^. zLcomx^t. . 

I SP K >:$'-^\y h - it-tiX • rnA>r^— ) 

(7) I S PAv^/t^ — >, O^ D. LAN;^i:CO:^^^y 
— ^XhD. ceo I S P/\';/^#— >5 N<hPHS/ I 
SDNfH3ntfi. PHS^<03 2 k ti^y h/U>(OGjg 
^*<0||#^2P:^^T^^P I AFS (PHS Int 
ernet Access Forum Standa 

rd) ^coT^-irxjj^-r>h4 p^ffli;TJi^;^$nTi'i 



[0 0 4 7] ^fz. 5N\tC(D I SP mo)Jl-i^X^ 
0, cn^^LT. I SPA^y^7fv->5Ni:. h 
'7-^.l=^-lt-Ag^7{cM^S-r^ I SP1t-A'^g7 
It. A^g2^7&^jgSS$n^. 

[0 0 4 8] I S Pit-/\*^B7 Hi, ^a+h- /X^M 

2fiy<o§fe(cj:o, HaaiLfccfc-^tc, ^mt^miib^^cD 

I S Pit-~/N*^® 7 I tCti, ceo I S P-tt— /N*S^7 I 
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^i6S^$nT:feO. I S A'^g? Md:, I 

s p ^ > 5 N \zt^m^nr:Lmm\ztir^ 7 ^ -t 
ss*iT'fen«. ^<7)7iJ7-t!:;^S:;i/-5'5 R^iii;T* 

a-y— A*^S2(C«fi;^-&^o ^LT. ISP-t^-A^ 
^^ai^-AgM2tci5l^o 10 

[0 0 4 9] ;s::fe, u >5^>ymmmmi I \t. z,(Dm 

ig^^n. *®th'-/K^g2;&^S#fcr-c#«fBti, -O^ 
-^:y h 8 ^iiUT^aii— /N'^®2 tC«$&$nT, # 

m^t^^-r^ZthX^^L. $>^\^^t. CD-ROM 

ait-A^@2 \zzj>9'>ymmiii^xm^T^:it 

^^^/vX^^o 20 
[0 0 5 0] [*ai^- A*^g 2 CD«^] ^ 3 \t. *a 

it— 2 <D—^m<Dmw.(Dm^^^i'y^ v ^ mx 

$>^. dO^Sfc^-Tct^tc, ^^ait-/N*^M 2 ti. T 
X:5^— tf— /\'2 1 ^— /N*2 2 yr^i^^ 
U1t-/\*2 3i:, «fia^-y--A*2 4<i:v HTTP (H 
yper Text Transfer Protoc 
ol) Dit— A'2 5<h. a>5=->U/1t-/N'2 6 ch, a> 
5">^y^P r o X y1t"A2 7 <i:75^ LAN (d — ;^;[/ 

-So ClcOLANtC^i, -Cy^-^yhS-^mm-^nx^^^ 30 

[0 0 5 1] 'TX5'-1i--A2 1 ti. ^M'X-^'t^^ 

pC^U 2 1 M^ffix.^o 
[0 0 5 2] >iHt-/^2 2 ^(hbT>-;l/1t— 

ex<75^S • M^^fr^tjCD'CS^O. POP (Post 
Office Protocol) I MA P 

(Internet Message Protoco 40 
1) It- A^eg^li^LT*5 0. ^M«5^ 1 <tO<.>^. . 

^^^^^^^(T^P^-yi^jK^yi^^Xiill^t^n^;^^:^ 2 2M^ 

^'nStClK»^t$nfc^^:UXU7<^<l^, S-^Miffl* 

[0 0 5 3] z:a:>nmo:>mmx\t. W:m-r^<^o 
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2M(7)B5IBffico^*jS5Sfflcr);<qeuxU7tc:, m^;<- 
[0 0 5 4] 7Ti7'>^ U-tt— A'2 3fi. 7yi7i>^U 

am«tg(07r'j^r-i/3>^^fT-r^o ^R^^it 
c7)-r>t$^-:7x-xfflic;^-;nt-/\*^tg$llgL, ^ 
Vc, G3 7r^v^'j^c^psTN i^jk^^^mmm) 
afiiHi^^Bgfellgu. I SDNfflgtc^^^nxi.^ 

yT^y^^Jy^'-i^tl^X<Dmmy^'-S^^m 
2 3M^>, #^Mi^*®tClK5ttt^n>c/^:UX'J7^ 

CO 0 5 5] ^fiaa-tt-zN* 2 4ti, «^^-;i/^:7 7^ 
^iy^^j<Dmmi^^^mi^^^x\z$>'Drzm^\z. isd 
Nifii^ (I sDN*B9)^^ai;T. &^Mi^*itca^ 

[0 0 5 6] HTTPDit-/\*2 5tl>^M^5^1 <h(7) 

-r >^-7a:-x^©ri^-r^o ^MS^i^o^ ci(;)^^a 

c:oit-A*2 5^ssbT#^figit-yN*tcSi?$n^, 
[0 0 5 7] =i>5=->^;/it-A'2 6ti, ^^a■t^-/^•^® 
2^^mm-r^^y'ryym^mmm<D^'-/'^x$>^o :i 

'D(D:A^026A, 2 6 B^liSx.^o ^(7)— -^CDp^^'J 
2 6AtS, ^i^)C:(7)1t-/\*2 6F^tC^#t-r^iflg^«J^ 

t^ftait-A^S2(^{Cti. ti#tt-^«^^ffi}?Fii-T> 

€r*&S^T ^ ;t ei* CO ^ o 

[0 0 5 80 3>^>^yfflP r o xylt— /t2 7ti, 3 

^5t#-r^7"ci6tC^ffl$n^o P r o xy1t-/K2 7 

m^i^t^^^yr^yy^—jitmzmm^'^^z.t 
yT'<T^^-)i^(D\^m^^^^^\z9]^mzT^izy.x^ 

^mm^i^-oxi^^^o 

[0 0 5 9] &.±<D^o\z. *ait-A*^S2tS, yr 

^y^ 'ja^i^*fT-r^7:/'j^->'3 >^ciA^{3 

^-'y3y^mA^^(Dx$>^o ^(DTf^^'r-y^y 
(omri^xw&'t^. 

[0 0 6 0] [^Miffi*ltC"r)l.^T] 'i^\z. ^sss*i 

izoi/^Ti^B^-r^, '^mM%\(ry^wi<j:>—mx 

$»0, ^fz. 1^5^^. cco^M^^*i<7:)P^gB[HJSS«jS<o 

PHSSfgm^i:, Uaff^Bct^m^/ 

-yt'afi^gg^. «$6}f#tit-h*x^§^t^T'-i$^a{i 
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[0 0 6 1] z.(DmM<Dmm(D^B.^^i\t. m4 
(A) io^um4 (B) \z7rk-r<ko\z. mm'^^oy^i 

^1 0 1 ^g8l.^y'c^4 (B) (^t^§MTS4, 7 7^'>5'J 

[0062] ^101 <D^m\Z\i. m 4 (A) iC^-Tcfc 

nxi^^^o 10 3^4, PHSm(DT>v^i-X$>^. 
[0 0 6 3] -eLT. ^*^*U4:S4 iB) ^\ZmT 

j:oiz. mi 0 i^m»rzikm(Dt^\zmn^^i^i 0 ■ 
omo:)m\z. ±m<DLCD m^'f^T.zn^^) los 
^fiA. dOLCD 1 0 scos^stc, afi^:. ^-3. 20 

E^^^B-r^z-tt^x^^. 

[0 0 6 4] ^10 l^lHi;fc!^4 (A) (0^mx\t. 

^ai^TL CD 1 0 s(D^^mtim^^^o\z'^n^. 

Z.(Dm^. ^1 0 l^KC^ttt^Tti, LCDS^,Sl 
0 475^^SI;a6^gB53^fctj-tC^*;^i^fT^n'5)ct^tc. LC 

D 1 0 stm^um-^nx^^^o 
[0 0 6 5] z,(Dmm(Dmm<^^mM^i \z^h^x\^. 

L C D 1 0 5 (D^mz\tmm(0^ y 1 0 6 T^^ftS 30 

#$nT*50, m.1 Q i<Dmm\z. (b) <d^o\z 

[0 0 6 6] Ml 0 lOmffliJtCti. ;<-i3.-^- 

Kl. ;t>^^>SJgt^-K2, fi8tg^-K3, 
<7)^?&ffl<7)4^-a] 1 0 8 7!^^ ^^\y^V^-ti\^XWLn 
^nxvi^, LCD 1 0 5co:&®(::t4. lUSi^^ 

:$^-r'V;U^- 1 0 9;i^i§;tte)n^o ClOva ^/y^-^^jU 40 

^'-\Q^^\^Wi^-h\.xmmnYf\^rzt^\z\t.. m 
x^t:^-:i,'-txE\z^n^mwmismm^=x^. ^r^^ 
nv^^^>^'-ti.xwTmi^Lrzt^\z\t. iiw^n 

;^cJl 1 costs A;tf ^Ict^-r^ ^co i bxa^n^o 

[0 0 6 7] mS<D^^^^l<Dl^myUy^\Z 
Sff^tggPl 1 0<h. ©JWSei 2 Ot^\^:fX^. 

[0 0 6 8] mmmm^i i o«, 7>^i-i i i 

R FSa^SB 1 1 2 ig§fi^-:$^5[l^SB 1 1 3 T 
-ri:7D7|^>7>:/l 1 X}:i—tlTyyi 1 5 <h, 50 
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:^D;t^> 1 0 0MC<h, xe— * 1 0 0 S P<!::?5^b 

[0 0 6 9] $»)M^1 2 Ofl. V<^D=i>trzL-5'IC 

hD-;i/gBl 2 1 (h, ROM122<i:. DRAM123 
m^m^^mr^^}t^^^:^'E^JtLX(Dy^yzy:jL 
;^^U 12 4 t^m^Xl^^^o 
[0 0 7 0] >'XT-A3>SD-;L.g6l 2 l\Z\t. Ml 

0 1 (^pgHtcjsi;T:t> • ^yr^7.-r -j^s^tmm 

' 1 0 1 75^ia:K^,7&^ gB«Sg75^^v';^7"A=3>HD-Jl.Hg 

1 2 U4;g^^0L, Ml 0 \f)m^m<Dti^\z\'X. ^B^^ 
*iS3^i <£PHSllig^Sg^<hbT©JWt-^o ^;^c, M 
1 0 l;5^^t^SOD<h€'tcfr4, ^SE^Mi^* 1 ^>'7i7'> 
[0 0 7 1 ] vX7^An>hn— JUSBl 2 1 tcti. ^ 
fc, 7^>4^- 1 0 2c^^-7.< ^y^p-^. Ml 0 1 COS 

ffl']{c^^t^nfc4^-aii 0 s (07.^ y^n<D^m^^-t 
mm)^xti^n^^o\z'^nx^K>. >^x7=-An>hD 

^n7:f^5^>4^- 1 0 2 1 0 8 (D^^^-rnt^x 

[0 0 7 2] ^fc, '>X7=-A=i>hn— Jl/gBl 2 1 tc 

LCD K^-r/\*l 2 5;0^igM$n, ^j?E-r^ROM 
1 2 2(?)yniy^A^i:i;f^^T'— iJ'^ffll^^TLCD 1 

0 s\zm^o:>mi^m^^.^^T^^o\z't^. 

[0 0 7 3] "^tz. '>7.^An> hD— 1 2 1 

tj^^— ;K^Sfiaa?^<h'o^5e)<7):/-tf— 1 2 7-^led 

.(%7t^-<:^-H) 1 2 6 7^^^)gg$nTV^^. 
[0 0 7 4] ROM12 2lCt4v ^Mit—ZN'^B 2 <hCD 

fc:is?)CO$iJWyni/^ A7i£i:(^#*iS* 1 T'<^)ffifi(^Ac56 
tCg^gPIit^^T^ffl^fyT^U^r-v-a >7^n^^A^, L 
CD 1 0 5^m^mW-r^yu^^A^:^zi^-UE(D 

[0 0 7 5] DRAM 1 2 3t4, W&-^^^0\Z. ^® 

'^'-nmm2t^^m%Lti^my=-^^-'^mzm7Lr:z 

^m?i^^<DX$>^o 
[0 0 7 6] yyyi^zL:^=E^)\2 4\Z\t.. mmx^tz^ 

o\z. *a-t^— Ase2 tc^LT I s'p^-nmm.i i 

y^yi^zi.:^'^') I2 4\z\^. 1 Tif^^Sit 
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[0 0 7 7] cK^^MWffiti, H^aifeufccfc-^tc. 

it- /\*g|®2C0;<'f >it-A*2 1 tC|^^t^nT^tfiit- 
[0 0 7 8] ^^\Z. Sfc. CCOyyyi^zLy^^U 1 2 10 
4tCti, DRAM 1 2 3lc-^MtcS^;^c§fi 7=^-5' <^ 

[0 0 7 9] J^±cDct^;5:^^^ifi;l^^Mia* 1 

[0 0 8 0] sr. PHSmiS^-KtC'::Pl.^Ti5iBgT 
« 1 0 1 ^miS'Tz^mX. 5=*>^- 1 0 2 ^^r^l.^ 

$n^o sfc, Ml 0 i^ggi:fc«^.T, PHsm^s 20 
-r^h; ^(D^Mmm^^n^^hti^x^. mm^m\z 

75: -So 

[0 0 8 1 ] fs.^. Ml 0 i^m^^tz^mxmmmmt^ 

^ofct^fCti, 0 OfiJtClgtt^nTli^S^b 

^-So y^fcL, jieti, Ml 0 i^m\:^rz^^xrTo^ 

[0 0 8 2] ^LT, CcDPHSSiSa. 30 

fib. s/^c, ^mm^^^mr^. 

[0 0 8 3] T^^t)-^, T-f ^ □7i^> 1 0 0 MCT^^bCO 

^^fi^;^^y>7'i 1 4^^UTm§fi5"-^iE[iagBi 

12^®i;. 7>5^:M 1 1 ^aUT^*ISite^6 IC^ 
SfiT^-^T^^iHSfix-^^aaHPl 1 3T'«!lli$nT, 40 

SUTX t:-;^ 10 0 s ptcwss^nxisc^^n^o 
[0 0 8 4] ^ifctc, T^-^^^ajf^-K o^TIftB^-r 
-So C(Z)afI^:- Htc^oV^T^i. yr^v^'JlStg, S 

as^iti, '^mx^^^o\zm^'^nx^^^^o cme* 

(^atgcr>-^^-zL-ti, 4^-a]l 0 8<7)^^CO;<-IL- 
4^-^^tfPr^C<^l^Cc^:0. LCD 1 0 5C0iliffi±{C^ 
^^n-So ^LT. <5gffi#;i^. dcoLCD 1 0 5<7)iii® 
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[0 0 8 5] :L(Dnm<ommoy^Rm^i\zi6\^^x. y 
'^'-/mm2^^Lxmm^ri^o 

[-0 0 8 6] ^LT, ^Mffi*l ch^a-y— /KSM2<h 
fi:;^^<i:LT<7)aESoa{i*^lcH^;5:<> -T-^T^^;/ 

hu-^ s^^zs^^y hu-^ s\zm^-r^mm:^^\z 
^-DXffo^o^z-r^o rys.t)'^. z.<D^m<Dmm(Dm 

UmmU.mm.X$>^SUTP (S imp 1 e Mail 
Transfer Protocol) ^m^^. PH 

sm^^mmi^fzv iA¥s:)5^\z^r^. ^^^^ih^ 
[0 0 8 7] ^tz. ^y^y^yyo^mm<Dm'^\z\t. h 

TTP (Hyper Text Transfer P 
r o t o c o 1) ^^V^, PHSm^mmi^tzP I AF 
S:5^tCcfcD. ^*^*1 i:^^ait-/N'^g2^c7)rp1'T: 

A*^g2;&^^cr)x-^ti, HTML (Hyper Te 
xt Makeup Language) TfPjsSc?^ 

[0 0 8 8] co^-ar. ^*iS*ltC^l/^Tt^, iilt^ 
DRAMl 2 3tC— »$*&lF^$n, SlflllfTtCcJ; 

0>'XT-Aa>hD— ;i/ggi 2 1 \z^y)m^^'^txx., 

mm<r>mmynh'zi)v^^xs^'-^m^x. m^m^r- 
^^m^i 1 3\ RFmmui 1 2. yy^ri-i 11^ 

[0 0 8 9] ^fz. #^a-tt-/\*^M2;i^bCDSft7^-^- 
tt, T>5^3i- 1 1 ITSfi^tl, RFffl31gBl 1 2, 311 

;UgBl 2 1 tCctODRAMl 2 3(C— »§*&^$n^. ^ 
LT. >-X7^A:3> hn— ;ugpi 2 1 C0$fJPICct0> L 
CD K^^A'i 2 5 ^aUTLCD 1 0 Slzm^y^-^ 

(hLTisibn. ^my'-i^iz^^^^p^mm^^ti 

[0 0 9 0] ^=emm{z{^. -^>i o 7 ^ii^y^/^^^)]^ 
1 0 6 t^m^^xxtj^rro r^i:^>^:j lcd 

[0 0 9 1 ] -rut)-^. ^mt;<=E^rz\t^^y^=e<D 

l/^rnco^:- Kt^^-g-tCfel^Tt). L CD 1 0 5<;)lii® 
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±\Z\t. FFAXSIfi (:7y/7f>^iJ2l{i) J (DT-iZJ 

[0 0 9 2] fc;^cL, mf^Lfcct"3fc:. Cico^'&tc^^z 10 

<;<->^x— ^frS0iJx.«G I F (G r a f i c s In 
terchange Format) ?^^<h$tl, ^ 

'[0 0 9 3] ^LT, ^^^^^m&.^(Dt^\z\t. *a 

&^M«*ltC*fbTti, «fi®a-!t-A* 2 4 ^il 

[0 0 9 4] 7zi7'>^U«tg;0^iS^$nTl/i^(h^ 
pA^U 1 2 4C0ZKUXT'-:$'^J:O^^*1t?g^^l^^T 

2 ts^-r^^^^^M^^* 1 t^aiaaT 

T^t. K'7-^^?i1t-/N*T^^ I S Pit- 

nt^. ^^ilit-/^*^fi2^c^^-r^^a3l^fT^. 
[0 0 9 5] i^ai^— A'^m 2 ti. mm^ntz^mi^^ 

Lrz^^r:>X. z,(Dmx\t. :t> y-(>mf^^-K 2 

[0 0 9 6] ^Mi^*lii. *ffi-9—A^M 2 75^60. 
Cc^-^'JXht^^^-^J'^^fibTDRAMl 2 3 tC— 
^1#lf^L, ^(^-S'JX H^LCD 1 0 5(7)iliMlcS^ 

r^o ^mm\t. v^a^^^irji^^-i o 9^-^>i o 

7*^(.^T, CCD— ^UX h75^bl^Sr^^7^'>^ 'J 
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[0 0 9 7] *iiit-/Kgg2 

^;<-;K7)SMTPfCctD^M^*l iCM^o ^MS* 
1^^> §tt5J^;t^-i5'S:DRAM 1 2 3 

g*x-5^fC^^L. LCD 1 -0 SCDiSSIC^^-r 

L CD 1 0 50Diij®T^^c:<h;^^T^ 

-So 

[0 0 9 8] ClcO^'ri^S/^ Ux-r^'^SfiLT^^L 
TV^^JStC. ^*3S^l75^?»^^ii1t-A'^@2fC*fL 

X. ^my'-^^M.^r<-r^rzisb\zi^±. ^^/^^(d 
^jk^r^chf}^x^^o -rfsit)-^. mmmt^. lcd 

[0 0 9 9] ^Sit- Aga2ti, ClcTDg^^SfiL 

T. ^0^j^^\zji:^crzi}uj:f&m^. ^aE^*a*itc95 

T, SK^JK^UT^fc^M^T^l^BTtC, i^ff-r^o 
^Mffl^ltiCtl^S^tT. DRAM 1 2 3 tC-P#^S^ 

S^<i:^ OtcJax$n;^c5m^-^^LCD 1 0 5 

[0 10 0] m^:^-jmm^m^^titzt^ 

tC, ^-SJl 0 8<^'9'SCD:t>^-r >«jgg^-K2 7^^» 

tmm\z]^x. ^(D^m^^i^t. )^m^'-/mm2t 
mm-r^rzisb<D^m^sm^\zno . ^lt. 

[0 1 0 1] ^MSg^ni. co-^ux hc^T^-^j^^ 
Sftb. ^(^— 5EUX h^LCD 1 0 5£^iiiMt::^^-r 
^LT. ffi^^ts. '>'3^^-f •ir;u^-i 0 9^^ 
>10 7^^l/^T. ClO-^UX hT^^^i&s-r^mTp^ 

[0 10 2] cn^s^tT. A'^a 2 ti, 
^nfcm^^-;K^§ffx-^^atBUT. smtpic 

ctO^M^^^ltcii^o ^MiSS^iti. SfrtSJoy^cT^- 
^^DRAM 1 2 3 tC— 

LCD 1 0 5(75®®(cS^-r ^« 
[0 10 3] C<7)m^^->'!/^ftgtC::fcl.^Tt>, m^^- 

-r^;^c6e)(cffi;:;^. [plK;5:^*<7)g5R^. ^MiSSmiTij^^^t 

ait-/\*^a2fr*fLTittB-r^;ii:fCct 0, snaiLfc 
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[0 1041 Z(Dmm<Dmt^\zii\,^xiit, 

<sm\tfs.<. CP uo:)-kis.Am<fi^ii^iz. lo 

[0 10 5] Sfc. CKDHiSOJg^T^. §fix-5'|- 
4^-K2*iffT^nAct#(Ctt, ie«#*Sg*?ET© 

A^S2T-^s£$nTii6nT<^. 

T. ^M^TfelTIJ. CK^iJXhd^e. ^fc^^Sfi^- 20 
[0 10 61 ::®||JS©Jggg{C*5liT«. C(DU 

^*io^^tcji£;i;TfT-pJ;^»c«fig^tiTVi^, -pij^ 

[01071 «SJx.«. 7 r v'S 'J 30 
fglC^feV^T. LCD 1 0 SCOifflffiJcSfi'JX 

L C D 1 0 5 WBiSiOZ-r n ^^fflt^i^^fPtCj; 

2ciiift-r^. ^ta-y— A'^B2tt. ^wg^ft^^g 

-5. ^M^*ni, cn^Sitli-pTDRAM 1 2 3{C 
— L CD 1 0 SroiBSfC^S^bT. V— h$ 40 

[0 108] CoLX. CC0^iS®?g^.{Ci3ViT«. § 

fc. *a-t}— A-gM2diff OOT. ^*a*lfCtJ. ^ 

[0 10 91 VMmmm^m<DM:t^m] aitjas 

^lffllCfclt5#M«S*lTW5!l31i:. AgB2 
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[0 1101 mr, ^*iS*i*^&o>'T^->5 Uii^i 

0 6~S8(D7D-5^V-hlCLfc3&<oTa»B^-r 
-5. Cl©:^-^. 0 6 ti^mS* 1 -CWffigSlifpcOBSnT 

^-5. SAc. 0 7*3j:y:0 8«^^a-9— A*^S2-cro5a 
m2(D^-jv^-/-<2 2X'(Dmmmi¥<Dmnx'$>K>. s 
■ 3x<D5!immi^(Dmnx$>^, 

[0 111] 0 6 tc^-r-t 5 tc. ffiffl^fi, #M)ffi*l 

-f ypi^<»:lxTA:^;-r^ (#«isi) , ^bT. iH^ib 
«fc5 i:-r.5*5:<^)A:'375<i^7-r-5i:. LCD10 5C0H 
ffilC*3tiT, rpAXilHtj n>$'^f^-r-5 
MS 2) . -r-Sxt. LCD 1 0 5<Diii®«. ^g^Jfe^iil 

^5tm^#^^i5'-f H-'l'X^A^J-r-S (^)1SS3) . 
(D^. L C D 1 0 5 CDliST rjiftj T-1'n>$^f^-r 
^ (^)gS4) . 
[0 1 12] t^t. ^m^miXii, #^a.+»— A^M 
2»CiE(C«^;^nTVi^*^SA^fl{fffL (^IISSS) , S 

tc^m-^-/-^ms2 \zmf^^nx\^^f3i^^t^\zit. ^a 

■!t-AgB2 <i:©Si^<^fcJ6fC. 7 7 ->a.^^ 'J 1 2 

4{Ciett3nT</i^^^a-9--A^M2®7 

i. ee(D^*MB*l<^iSS'JT'-^ 

U-;^;a:<»:) t^fflU^T. I S P+»— /N'^S 7 I SraCfc 

^^a-b— A-SM2'v.Oj^^M*^ff-5 (#J®S6) , 

[0 1131 IS p-y— ;N'gM7 I c<Dmmm^f)^ 

f.. Ti7-feXLT$Ac)^**1^*«*l-lr*^*ii57j^ig 
IIL..^*>S*l-eg^i:?i^L;/tm. *atl— A^B 
2 (cSS!$-Br-5) J; 5 lcT-5. 

[0 114] ^^a-y— A'^B2 i:#**ss*i*iigsg$n 

)Vy^-^v htcLT, *a-y— A^B2 }C[6]ftTSim 
(^HMS7) . HiC. 1 i^a-y- A^B 

2 <hA-s}g^$nTt,ifci^tCtt. ^dS eii/N-fAX^ 

nr. ^jus 7*^ff*Dn-5. 

[0 1151 ^a-y— >'N*SB2(D^-;i/+»— y\*2 2T 
tt. 117{c^-rj;olC, ^Mi^* 1 *^e)W/->iU^&§fi 

t^^m-r^ c^jis 11). 
[0 1161 'Am^t^mmv (^ms i 2) , 

13) . -e-LT, 7 7i7->5 Ur-:S'A-{5=-^7. hT^-^ 
4) . x^T. hx-^7(^^-c^ntS. ;*-;i/<i:LT. ;< 
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^g*(0Sffl/-;i''K^x'j7ic*&s^L (^les 15). 

V^^#*«8*®Sfi7 7 -> 5 'J t&^X U 7 ICIS^ L 
7) . 

[0 117] ifc. ^ms 1 2-c(Dmm^(Dmm<Dm 

•yi/1fS$««b (^JiS 1 8) . ^0^, . 7Ti7-> 
5 'J2lftx-:5'^>^-;U7*-V-;/ htcUTSMTPtC 
T. 7 7^7->5'J-t^-A2 3{cMflT^ (¥^I®S 1 
9) . 

[0 118] yr^i^s. U-9--A2 0 8 (c^-r<i; 

;Ht— /N*2 2 7S^?>(7J;>t— ;i'$:S{MUT-?-®i£ 
5g/\.;,y$.>ij^-5--5 (^IliS2 1) . ^LT. 7Ti7-> 
*3!:;^<!fifcSBab (^«MS2 
2) , JgPILfcx-^S. f<;/ h•7•;/y5^-^'IC®l8•r 
-5 (^|iBS2 3) . fJSi^b-^, hx-^feJ;y:G 20 

[0 119] ^LT. SSaUfe's-y^, *3!C?^<i:C0x- 

S2 4) . ffl^:^ffi*fC^TT7T^->5 UiUft-r^ 
(?)iiS2 5) . ^UT, jifi^TLfc/O^SA^JS^U 
(¥lliS2 6) , ji<I^7T*n«-f-®*^5!lS€:$*T 

[0 12 0] C©^iS©Jg^.(C*3^iT 30 

(i. 1 <0«ffl#«. L C D 1 0 5 CD^^FiiiStC 

i§fi^-r-SCt*tT^^. ISP-t»— /t^B 

->5 'Jj^fi^£-fT'5c:i75^-C^St>OX-*^. 

[0 12 1] iJcfC, -t3(7)^fta5S3!aT©7ri'->5 u 
CO§fi©i/lfpWSitn*0 9*3<tUf01 0©:7D— 5^^ — 

/-;i';l^>yi/7.2 2M{Ct&^^n. -f^— >* 
X-:5'S:-^trJl-&irHFAX;K-y^7. 2 3MfC*S*f^$n 

fca?)(c^B§TS. 50 
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[0 12 2] 09tt. ^MRi1-C07r^->5'J^jS75^f, 

(75*31-9— yN'^S 2 W7r^->5 'j-tJ— A2 3-rroiiff 
[0 1 2 3] -T/^to-^. 7T^?->s u-y— 3«. 0 

2(C*Lfc<i;5(C I SDN7ifii*[i[i^ffl9i£ai;T7 

3 1) , cw^SSoj^^T-ti. %p-n'iify7.\zii^y 
Ti7->5 usfi§#tt^fTo (¥iiis3 2) . r-st. 

S 3 3) , 

[0 12 4] ^LT. 7ri7->5 'J-y— A'2 3 
rt^^WWb, ttlB-^-;/:/^:®*^-.^ (^)11S3 4) „ 

MC^^LT. SMTPlC 
J: 0 >^ -;HJ— /N* 2 2 ;< — 'iUiUffr -5 (^JH S 2 
5) . 

[0 12 5] SI 0{c*-rJ;^tc, /N*2 2 

tt. ci©^-;u<£^fiL (^)iiS4i) , sfif^s^^iJ 

»fb. ffi3i^-;/^^©att5Srff (^|liS4 2) , ^L- 
(¥^j(iS4 3) , ^l«$fed<^ft«*T;icitn«. 
[0 12 6] jlHi$feA^#MSs*TS)n«, 

S:fT-5 (#jes4 4) . :7ri'->5 U«Pfi^3.- 

(¥)liS4 5) . -r^iSt^-S. FAXJp-yi' 
X2 3M(D?55feC5^M!^*<0^^:UXijy{C, §fiU/t. 
7 7i/->5 'J-r— -f — ->*-7^— r^tS^iJA^G I F 

j^ict UT^&s^bT:fe<. ^bx. «{ia*a-y-- A 2 4 

(^JfflS 4 6). 

[0 12 7] ^M®*i«> cw«fia^^§fi-r^ 

(¥)gS 5 1). ^LT, -(sgffl^Tjt. ^jK.«4^-a]l 0 

4^-€rMSf^T-5Cl<i:T, ^zi'i'a UT^-r^cDStDiii^^- 
^f^^ffpt (¥)iiS5 2) , m&\^t:L^ofi.V<W^- 
/\'gS2 tro^^SaSd^Hfr^nS (^)ilS5 3) . 

[0 12 8] cwjg^^asA^^fT^nst, ^^31-9— y\- 

gg2 W^-JUt- A2 2T«, t^i^E^&Sg^SrL-T^ 

X h^^M^qS^tCjUff-r-i) (¥flSS4 7) 
1 0 5roiaS{CS^2n^<75T-. 

BIS 5 4) , r^t. ^*ffl5^*^^.«. Jis^nrc^T 
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Lxmm^n^ (^les 55)0 

[0 12 9] ^^ilth-yN*Sm2 0/-Jl/it-A-2 2}tt. 

8) o ^MiS^ltt, ^<7):7r^'>5 

ttS(0. LCD 1 0 5c?)i®®lC«^-r^ (^JSSS 

6) o ei±T. &^*S*%T<^>^T^7f/^ Ux-^O 

[0 13 0] ^LT. H3^b;^ccfc^tc. 1 fc^5 

OiT. 77^ v^USfi^^'-^^LCD 1 0 SCDlSMtC 10 

^-TKr^fzist^iz. ffi;fc^9 osiHie^^-r^s^^^^^ 

n, *ffl1t-/N*^B2Tffi:^^lHlS^2LS75^**fT$n, ^ 

^(Di^mx-tK:kmm'^^^^mvrzJ:vfs:mnx\ sax 
[0 13 1] rs.^. ^:i±<Dmm(Dmmx\t. m^mmm 
fzt)^. m^mmti.x\t:- m^mmx$>r:>xh^\^\ t 

[0 13 2] ^fz. }£k±<Dmm<Dmmx\t. m^:^'-Ji^ 

StO^-r'5il<htcJ:0. *ilif-A'gB 2 <h^M^^* 1 

t(Dm<pmm^fgt-'\^x. miE<Drzi^<Dyyo^—zyB 30 

[0133] 

hu-^^mcxmmi^. ^m-^f-zmm^z^mmmM 
mmt^mm(D:^^^jx.^jT^mt^tmz. m^<Dmm 

^z.t\z^^. m^mMmm^M(Dm^^mm\zx^^ 
tmz. m^mmmm^mz\t^^m(D;<^^j^mx^ 

t^^X^^(DX\ n7.hyo>\z:f3i^o 

[0 13 4] ^UT. ^\z. m^mi^^um^m2<D 

mm^D^^z^iitomm^. mmmmmm^m^^^. ^rz-^-^ 
^\^mmz^iroJ:o^z-r^z.t^^x^. m^^m^-^^^ 



^mW^ 1 1-41276 
30 

[0 13 5] ^fz. m^m3^^zj^mmm4(DmM^z^ 

^mm^^^m^^misi^mmm^^m.r^<i:o\z. 
±u^<Dx\ z(Dm<Dmmmmmm^MtLx\tmn^ 
m7b^. =17. h^. m^±<^mmxmmf3.mm^^^m'^ 

mx$>^ h^^O^Mh$>^o 

[mi] :i(D^BM\z^^m^mm'>7.^2xf)mm^n^ 
m2] mKDmi^^&^u^yhu-c^m^m^^Tmx 
ms] :i<D^m\zji^^-'/mm<D-^m<Dmm.^7r: 
im4] :i<D^BM\z^^m^mMmm<^^(D—mm(Dm 
ms] :LCD^BM{z^^m'^mMmmi^m<D-^m<Dm 

mo:>fayi7mx$>^o 

ime] :i<DmM\zj:^mnmmz^7.^i^(D-'nm<Dm 

imi] z.o:>^B^\z^^mmmmzy7.5^i:.(D-'mm(Dm' 
mjz:$6n^yT^->^ u mmmmo^^m^- /mmxo) 

[0 8] z.<D^mz^^mnmm^yy^^AO)—nmo:>m 
miz^^-f^y tc^^^^') ^Mm^m<D^m^-nmmx<D 

m\z^n^yT^i^^') ^m^m(Dm^w^mm^^x 

[01 0] c:(^5^0JtCci:^1f$gjlfi>'X5"A(D— ^SScT) 

mm\z^n^ yr^i^^') §ff ^mo^^ii+i— /\*^B-e 

mMmmm-^^m^yhy-^. 4-T^-tix;i^-<>h. 

hy-^i^ai-tt— /\*i?6B. 2 1 •■•^7.^— A\ 22 
"•/-;i/-+f-A\ 2 s-^r^v-^ 2 4--sr 

fiaant-zN*. 1 0 0 -^^SE^ffifi^S55^*^. 101 

••-S. 10 2-T->^-. 1 0 3"-7>x-:^, 10 5'- 
LCD, 1 0 6 -r-^^^u/^A^;!/. lOS---^— ai, 12 
1 •••f/Xf^An > h n— 12 2--ROM, 123 
-DRAM 
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